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ABSTRACT 


Volume  il  of  this  report  contains  a  compilation  of  the  individual  test  data  sheets  for  all  tests  reported  in 
Volume  I.  The  data  sheets  are  presented  in  the  order  of  test  number. 


This  abstract  it  subject  to  tpecial  export  controls  and  each  transmittal  to 
foreign  nationals  may  be  made  only  with  prior  epproval  of  the  Fuel,  Lubrication, 
end  Hezardt  Division  (APF),  Air  Force  Aero  Propulsion  Laboratory,  Wright- 
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TEST  NO  127-1.  RESULTS  Ol  NONREET  I  X  OXIDAT'ON-CORROSION  TEST  ON  0-60-8  AT  385°E 


~ 

cs/.O-E 

I00°E  Vis 
Increase.  "< 

Vis. 

cs/210°l 

Ncut.  No. 
mg  KOEI/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

_ Qv  -rheat 

■ffToUJnl 

Initial 

16.12 

4.20 

0.18 

16  hr 

18.89 

17.2 

4  80 

0.45 

42.1 

24  hr 

21.74 

34.9 

5.34 

63.0 

40  hr 

41.29 

156 

8.71 

1.13 

96.6 

48  hr 

79.03 

390 

14  29 

1.67 

101.3 

60 

1.14 

9.66 

Metal  Specimen  Data 

l  est  Cell  Data  j 

Weight  change,  ing/cm2: 

Al 

+0.02 

Sludge  in  oil: 

200-mesh  filter 

Ti 

+0.04 

Centrifuge,  vol  7< 

(a) 

Ag 

+0  06 

Steel 

+0.08 

TuEe  deposits: 

Below  oil  level 

None 

Cu 

-0.08 

At  and  above  oil  level 

None 

Mg 

+0.02 

Meta!  discoloration,  deposits, 

pUdiig.  oi  vUilit'le,- 

Test  Conditions 

*11 

1 

Ti 

Brown 

Sample  temperature,  °F  385 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

L  pink 

Condensate  return  No 

Mg 

No  change 

(a)  insufficient  sample. 


TEST  NO.  127-2.  RESULTS  OF  NONkI  1  I  L  X  OXIDATION  CORROSION  TESf  ON  0  60-18  AT  385°E 


Vis, 

cs/IOO°E 

100°l  Vis 
Increase.  55 

Vis. 

cs/210°I 

Ncut  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt 

Overhead  Sample  I 

Acidity, 

mg  KOH/g 

■lVTJH 

Initial 

■  IB 

3.17 

0.19 

■pHHg 

16  hr 

11.0 

3.48 

I  ■ 

24  hr 

1  it 

13! 

3.52 

0.72 

40  hr 

19.7 

3.63 

0.93 

73,8 

48  hr 

15.19 

25.2 

3.65 

l  in 

85,0 

50 

2  33 

11.21 

Metal  Specimen  Data 

Test  (  ell  Data  1 

Weight  change,  mg/cm2: 


Metal  discoloration.  deposits, 
pitting,  or  i  tching 


A! 

+0  22 

Ti 

+0.22 

Ag 

♦0.24 

Steci 

+0.28 

Cu 

+0.22 

Mg 

+0.26 

Al 

M  carbon 

Ti 

M  carbon 

Ag 

M  carbon 

Steel 

M  carbon 

Cu 

M  carbon 

Mg 

M  curtvon 

Sludge  in  oil: 


200-mesh  filler 
Centrifuge,  vol  '  ■ 


1  ube  deposit*.  Heloss  ml  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperaluie.  T  3K$ 

Sample  volume,  ml  200 

Atr  rate,  liter  hi  I  JO 

Condensate  telurn  No 


None 

40 

l  carbon 
L  carbon 


TEST  NO.  1 27-3.  RESULTS  Oh  NONREFLUX  OXIDATION-CORROSION  TEST  ON  O-61-l  I  AT  3H5°F 


Vis. 

cs/IOO°! 

100°l  Vis 
Increase.  '%• 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhcud 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample 

BBS 

wmmasm 

’’  y 

Initial 

■n 

4.11 

0.39 

16  hr 

10.9 

4.47 

0.91 

35.2 

24  hr 

mm 

18.1 

4.75 

0.91 

51.2 

40  hr 

■JIM 

46.3 

5.70 

0.91 

78.7 

48  hr 

mm 

88.4 

7.09 

1.17 

88.8 

60 

2.29 

10  98 

Metal  Specimen  Data 


Weight  change,  nig/cmJ:  Al 

Ti 
Ag 
Steel 
Cu 
Mg 

Metal  discoloration,  deposits, 
pitting,  or  etching:  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


Test  Cell  Data 


+0.08 

Sludge  in  oil:  200-mesh  filter 

None 

+0.02 

Centrifuge,  vol  % 

T  race  1 

+0.02 

I 

1 

+0,47 

Tube  deposits:  Below  oilievel 

L  var 

+0.26 

At  and  above  oil  level 

L  var  i 

+0.12 

_ 

L  brown 

Test  Conditions 

L  green 

Sample  temperature,  °F 

38S 

Brown 

Sample  volume,  ml 

200 

L  green 

Air  rate,  liter /hr 

130 

L  carbon 

Condensate  return 

No 

L  carbon 

TEST  NO  !  27-4  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-62-3  AT  385°F 


Vis. 

U#0°F  Vis 

Vis. 

Neut,  No., 

Overhead 

Oil  Loss. 

Overhead 

Sample 
- - v:.: —  "i 

cs/lOO'T 

Increase.  V' 

cs/2IO°F 

mg  KOH/g 

Wt.g 

wt  7 

Initial 

1551 

384 

■BRUSH 

■Ml 

16  hr 

12.6 

4.15 

H 

24  hi 

■IT 1 

22.2 

4.40 

0.67 

40  hr 

50.9 

5.42 

0.94  1 

-U 

48  hr 

EH 

72.3 

5.64 

_ J 

1.2! 

_ 1 

57.6 

- — - 

1.62 

9.09 

Metal  Spt 

tctmcn  Daw 

Test  Cell  Data 

Weight  change,  mg/cm*: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.02 

Cu 

-0.18 

Mg 

+0  04 

Al 

No  change 

Ti 

Bro'vn 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Brown 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol '/’ 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature.  °F 

383 

Sample  volume,  ml 

200 

Air  rate,  titer/hr 

130 

Condensate  return 

No 

None 

None 

L  var 
L  var 


1 1S  T  NO,  127-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-62-4  AT  385°F 


Vis, 

cs  / 1 00°l 

I00°l  Vis 
Increase, 

Vis, 

cs/210°F 

Neul.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  j 

Avidity, 
mg  KOH/g 

Tis, 

c*/10O°F 

Initial 

15.01 

3.93 

0.11 

16  hr 

16.46 

9.7 

4,26 

0.84 

34.2 

24  hr 

1  7.33 

15.5 

4,45 

0.90 

50.S 

40  hr 

21.78 

45.1 

5.43 

1.26 

81.1 

48  hr 

32.04 

113 

7.63 

1  95 

92.5 

55 

1.69 

10.98 

i- 

Metal  Specimen  Data 

-  . 

Test  Cell  Data  1 

m 

Weight  change,  mg/cm2: 

A1 

+0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

l 

Ti 

+0.02 

Centrifuge,  vol  % 

(a) 

1 

Ag 

+0.06 

Steel 

+0.06 

T ube  deposits: 

Below  oil  level 

L  var 

l 

Cu 

-0.02 

At  and  above  oil  level 

L  var 

| 

Mg 

0.00 

j 

Metal  discoloration,  deposits, 

Test  Conditions 

| 

pitting,  or  etching: 

Al 

L  pink 

| 

Ti 

Tan 

Sample  temperature,  °F  385 

Ag 

L  pink 

Sample  volume,  ml  200 

| 

Steel 

Green 

Air  rate,  liter /hr 

130 

t 

Cu 

Orange 

Condensate  return  No 

mg 

.so  change 

| 

i 

(a)  Insufficient  sample.  | 

i 

I 


I 


i 

f 

i 

t 


i 

i 

f 

I 


TEST  NO.  127-6.  RESULTS  O!  NONREI  LUX  OXID  \TION-CORROSION  TEST  ON  0-62-6  AT  385°F 


Vis, 

cs/I00°I 

100°F  Vis 
Increase. 

Vis. 

cs/2IO°l 

Neut.  No.. 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  { 

Acidity . 

mg  KOH/g 

Vis. 

cs/100°F 

Initial 

17.79 

4  70 

0,24 

16  hr 

17.99 

1.1 

5.07 

0  75 

33.6 

24  hr 

■  21.1? 

18.7 

5.42 

O.K2 

49.2 

40  hr 

2b  21 

47.3 

6.49 

1  25 

78.3 

48  hr 

38.79 

118 

7.4  3 

22.4 

82.9 

_ 

2.68 

10.67 

|  Metal  Specimen  Data 

Test  C  ell  Data  j 

Weight 

change,  mg/cm2 :  Al 

+0.04 

Sludge  in  oil:  200-mrsh  filter 

None 

Ti 

+0.02 

Centrifuge,  vol  '7, 

Trace 

Ag 

0  00 

Steel 

+0.02 

l  ube  deposits:  tlctow  oil  level 

L  var 

Cu 

-0  25 

Al  and  above  oil  level 

L  vBr 

Mg 

+0  10 

j  Metal  discoloration,  deposits. 

lest  Conditions 

I  pitting,  or  etching 

Al 

No  change 

— 

Ti 

Blue 

Sample  temperature.  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

L  green 

Air  sate,  liter/hr 

1.30 

Cu 

L  etching 

Condensate  return 

No 

Mg 

1  yellow 

MmtiMMM)  6r,,*-'-i--,r,-nnr‘ll.  i«riTmmiimi>«nKiiiii  iii| 


TEST  NO.  137-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TFST  ON  0-62-1 3  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

*0s, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Initial 

16.00 

_ 

4.24 

0.25 

16  hr 

17.80 

11.2 

4.60 

0.76 

38.2 

24  hr 

19.24 

20.2 

4.94 

.0.79 

54.7 

40  hr 

25.36 

58.5 

6.25 

1.10 

83.8 

48  hr 

38.97 

144 

9.11 

1.54 

93.0 

Metal  Specimen  Data 
Weight  change,  mg/cm* . 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

+0.02 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.16 

Mg 

+0.04 

Al 

No  change 

Ti 

L  blue 

Ag 

Tan 

Steel 

Blue 

Cu 

Cold 

Mg 

L  yellow 

Acidity,  Vis, 

mgKOH/g  cs/100°F 


Test  Celt  Data 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  137-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-62-16  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead  Oil  Loss,  - 

Wt,  g  wt  % 

Overhead  Sample 

“Xciaity" - vs; — 

mgKOH/g  cs/100°F 

Initial  16.84 

— 

4.45 

0.22 

_ 

16  hr  18.82 

11.8 

4.8S 

0-76 

38.0 

24  hr  20.31 

20.6 

5.18 

0.82 

53.9 

40  hr  25.69 

52.6 

6.31 

1.10 

32.8 

4«  hr  28.58 

69.7 

6.11 

13.96 

94.8  57 

1.37 

10.80 

[  Metal  Specimen  Data 

Teat  Cell  Data  j 

1  Weight  change,  mf/cma;  Al 

0.00 

Sludge  in  oil:  200-mesh  fitter 

None 

TI 

+0.02 

Centrifuge,  vol  % 

Trace 

Af 

-0.02 

Steel 

+0.04 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.16 

At  and  sbovt  oil  level 

L  var 

Mg 

+0.08 

_ 

Metal  diacotoratson,  depouts. 

Ua  - -  - 

Teat  Conditions  ] 

jHtuflgt  Of  etching  Al 

NO  ClMBlfC 

Ti 

L  blue 

Sample  temperature,  ®F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steal 

Blue 

Air  rate,  Utar/hr 

no 

Cu 

GoU 

Condensate  return 

No 

Mg 

L  yeflow 

TEST  NO.  137-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-63-8  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Nettl.  No., 
mg  KOH/g 

Overhead 

Wt,  g 

Oil  Loss, 
wt  % 

Initial 

mmrn 

_ 

3.50 

0.15 

16  hr 

'Mmm 

7.4 

3.65 

0.43 

21.2 

24  hr 

9,9 

3.72 

0.51 

30.4 

40  hr 

■gHH 

16.1 

3.86 

0.59 

C7.0 

48  hr 

wBm 

19.8 

4.01 

0.50 

54.0 

35 

Metal  Specimen  Data 


Weight  change,  mg/cm 2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


AI 

+0.02 

li 

•♦0.04 

Ag 

-0.04 

Steel 

-0.04 

Cu 

-0.62 

Mg 

-0.12 

AI 

No  change 

Ti 

Tan 

Ag 

L  yellow 

Steel 

Blue 

Cu 

H  pitting 

Mg 

Gray 

Overlie*''  : 


mg  KOH/g 


1.71 


Test  Cell  Data 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  300 

Air  rate,  Uter/hr  130 

Condensate  return  No 


ample 

Vis, 

cs/100°F 


11.42 


Sludge  in  oil:  ?00-mesh  filter  None 

Centrifuge,  vol  %  0.2 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  L  .  jr 


TEST  NO.  137-4.  RESULTS  Ol  Nu.NREFLUX  OXIDATION-CORROSION  TEST  ON  0-63-16  AT  385aF 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No.. 

mg  KOH/g 

Overhead 

Wt,  g 

Oil  Loss, 
wt  % 

Overhead 

Sample  1  ; 

Acidity, 
mg  KOH/g 

vl£ 

cs/100°F 

initial 

16.47 

- 

4.34 

0.29 

_ 

16  hr 

19.01 

15.4 

4  92 

37.7 

24  hr 

21.30 

29.3 

5.36 

■ 

54.3 

40  hr 

30.09 

82.7 

7,26 

093 

31.6 

48  hr 

44.47 

170 

10.24 

1.14 

89.1 

L.  56 

1.75 

9.90 

Metal  Specimen  Data 

Test  Cell  Data  ] 

Weight  change,  mg/cms :  AI 

+0.02 

Sludge  in  oil:  200»meth  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

0.00 

Steel 

-0.02 

Tube  deposits:  Below  oil  level 

1  var 

Cu 

-0.02 

At  and  above  oil  level 

1.  var 

Mg 

+0.08 

Metal  discoloration,  deposits, 

Test  Conditions 

pittinig,  or  etching 

AI 

No  change 

— - 

Ti 

Blue 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Yellow 

Air  rate,  liter/hr 

130 

Cu 

L  brown 

Condensate  return 

No 

Mg 

No  change 

Via, 

cs/100*F 


100°K  Vis 
Increase,  % 


Vis, 

cs/210°F 


Metal  Specimen  Data 


Neut.  No., 
m|  KOH/g 


Overhead  Oil  Loss, 
Wt,  g  wt  % 


O-04-18  AT  3B5”K 

Overhead 

Sample 

Acidity, 
mg  KOH/g 

—  Vli - 

cs/lo6°F 

3.11 

11.21 

Test  Ceil  Data 


Weight  change,  mg/cm2: 

A1 

0.00 

Ti 

0.00 

A| 

0.00 

Steel 

0.00 

Cu 

-0.10 

Mg 

-0.02 

Metal  discoloration,  deposits, 

pitting,  ot  etching: 

Al 

Gray 

Ti 

Blue 

Ag 

No  change 

Steel 

Blue-green 

Cu 

L  brown 

< 

Mg 

Gray 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

L  var 

Test  Conditions 


Sample  temperature,  °F 

38S 

Sample  volume,  ml 

200 

Air  rate,  liter/hr  130 

Condensate  return 

No 

Via. 

ca/100°F 

100*F  Via 
Increase,  % 

Via. 

cs/210*F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample 


mg  KOH/g 


34.21 


Metal  Specimen  Data 


90.5 


Test  Cell  Data 


Weight  change,  mg/cm*: 

Al 

+0.0"! 

Ti 

♦0.05 

Ag 

♦0.24 

Steel 

♦0.02 

Cu 

♦0.26 

Mg 

♦0.12 

Metal  discolors tiun  depot" 

pitting,  or  etching: 

Al 

L  brown 

TI 

L  green 

A« 

Iwwn 

Steel 

Gn*n-r»d 

Cu 

L  carbon 

Mg 

grown 

Sludge  In  oil: 

200-mesh  filter 

None 

Centrifuge,  vo<  % 

Trace 

Tube  deposits: 

Below  oil  level 

L  var 

At  ard  above  oil  level 

L  var 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Ah  rate,  liter/ hr 
Condensate  return 


’10MB»*my*iMli<WMI<  ,f»  ,4**mt+* „ 
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TEST  NO.  143-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-62-4  AT  385°F 


TEST  NO.  143-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-62-6  AT  385°F 


Vis, 

cs/100°F 

1 00°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Overhead 

Sample  | 

Acidity, 
mg  KOH/g 

Initial 

17.79 

_ 

4.70 

■:U 

_ 

16  hr 

20.02 

12.5 

5.15 

366 

24  hr 

21.89 

23.0 

5.57 

0.84 

53.5 

40  hr 

28.96 

62.8 

7.19 

1.18 

83.1 

48  hr 

'40.68 

129 

9.59 

1.78 

93.0 

58 

2.02 

11.01 

Metal  Specimen  Data 

Test  Celt  Data  ) 

Weight  change,  mg/cm2:  Al 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol  % 

Trace 

Ag 

+0.06 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  v«r 

C'u 

-0.10 

At  and  above  oil  level 

L  var 

Mg 

+0.02 

Metal  discoloration,  deposits. 

L  pink 

Test  Conditions 

pitting,  or  etching:  Al 

Ti 

Purple 

Sample  temperature,  ®F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Green 

Air  rate,  liter/hr 

130 

Cu 

L  yellow 

Condensate  return 

No 

Mg 

L  yellow 

TEST  NO.  143-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  38S°F 


Vis, 

ci/100°F 


1Q0°I  Vis 
Increase,  % 


Vis, 

es/210“F 


Neut.  No., 
mg  KOh/g 


Overhead 

Wt.g 


Oil  Loss, 
wt  % 


Overhead  Sample 


mgKOH/g  |  cs/100°F 


Metal  Specimen  Data 


16.0 

22.9 

3S.S 

41.0 

31 

2.85 

11.95 

1  Test  Cell  Data 

Weight  change,  mg/cm J: 

Ai 

+0.26 

Ti 

+0.36 

Ag 

+0.24 

Steel 

+0.28 

Cu 

-0.16 

Mg 

+0.30 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  carbon 

Ti 

L  carbon 

Ag 

L  carbon 

Steel 

L  carbon 

Cu 

M  carbon 

Mg 

L  carbon 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


L  carbon 
L  carbon 


j  Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

TEST  NO.  143-6.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-2  AT  38S°F 


Vis, 

cs/100°F 


lirO°F  Vis 
Increase,  % 


Vis, 

cs/2tO°F 


Neut  No., 
mg  KOH/g 


Overhead 

Oil  Loss, 

Wt,g 

wt  % 

Overhead 

Sample 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°F 

3.33 

21.54 

Metal  Specimen  Data 


Weight  change,  ing/cmJ : 

Al 

-0.06 

Ti 

0.00 

A* 

♦0.06 

Steel 

♦004 

Cu 

-0.10 

Mg 

+0.02 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

Wo  change 

TI 

Tan 

A# 

L  yellow 

Steel 

Blue 

Cu 

Purple 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  (liter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Simple  temperature,  “F 

385 

Sample  volume,  ml 

200 

Air  rate,  !!ter/hr 

130 

Condensate  return 

No 

■  i  -  nvrfwj^ov^ti  vkHr  *  **i  - 
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TEST  NO.  149-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  044-21  AT42S°F 


Acidity, 
mg  KOH/g 


Vis 

cj/100°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  XOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt% 

15.56 

21.23 

36.4 

3.55 

4.32 

0.07 

3.93 

42.3 

24 

Metal  Specimen  Data 


Weight  change,  mg/cm J: 

AE 

0.00 

Ti 

+0.06 

Ag 

+0.02 

Steel 

+0.02 

S.  S. 

+006 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A! 

No  change 

Ti 

L  tan 

Ag 

L  yellow 

Steel 

Blue 

S.  S. 

L  brown 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  voi  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions 


Sample  temperature,°F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  149-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-22  AT  425°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Initial 

18.28 

18  hr 

19.46 

Vis, 

Neut.  No., 

cs/210°F 

mg  KOH/g 

4.09 

0.17 

4.28 

0.57 

Oil  Loss, 
wt  % 


Overhead 

Wt.g 


38.9 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature, °F  425 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  No 


TEST  NO.  150-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  064-21  AT450°F 


Metal  Specimen  Data 

Weight  change,  mg/cm1: 

Al 

000 

Ti 

+0.C4 

Ag 

-0.04 

Steel 

+0.04 

S.  S. 

+0.08 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

Tan 

Ag 

L  yellow 

Steel 

Blue 

S.  S. 

Tan 

TEST  NO  150-2.  RESULTS  OF  NONREILUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  4S0°F 


Vis, 

100°F  Vis 

Vis, 

cs/210°F 

Neut.  No,, 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss,  j 
wt  % 

Overhead  Sample  | 

cs/IOO°F 

Increase,  7r 

Acidity, 
mg  KOH/g 

Initial 

13  hr 

18.28 

244.0 

1235 

4.09 

20.46 

0.17 

9.99 

112.9 

65 

61.3 

10.84 

Metal  Specimen  Data 


Weight  change,  mg/cm3:  Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.08 

S.S. 

+0.02 

Metal  discoloration,  deposits, 

pitting,  or  etching:  Al 

Nc  change 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions 

Ti 

L  tan 

Sample  temperature,°F 

Ag 

Brown 

Sample  volume,  ml 

Steel 

Blue-green 

Air  rate,  lite^'hr 

S.  S. 

Tan 

Condensate  return 

450 

200 

130 

No 


TEST  NO.  163-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-3  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

1  \  itial 

15.51 

3.84 

» >  hr 

17.61 

13.5 

4.18 

0.58 

19.15 

24.0 

4.45 

0.63 

23.57 

51.9 

5.14 

0.91 

hi 

26.83 

73.0 

5.65 

1.12 

43 

MeUl  Specimen  Data 

Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

+0.02 

Ag 

+0.02 

Steel 

+0.04 

Cu 

-0.14 

Mg 

+0.04 

Al 

L  yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue 

Cu 

Blue-brown 

Mg 

L  yellow 

|  Test  Cell  Data  1 

Sludge  in  oil: 

20O-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Test  Cond:tions 

|  Sample  temperatu  -e,  °F  385 

j  Sample  volume. 

ml  200 

!  Air  rate,  liter/hr 

130 

j  Condensate  return  Yes 

TEST  NO.  163-2.  RESULTS  Of-  REFLUX  OXIDATION  -CORROSION  TEST  ON  0-62-6  AT  385°F 


Vis, 

cs/100°F 

100,F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

17  79 

_  . 

4.70 

0.24 

19.65 

10.5 

5.08 

0.79 

21.26 

19.5 

5.43 

0.82 

26.77 

50.5 

6.63 

1.13 

26.53 

49.1 

5.91 

10.78 

Metal  Specimen  Data 
Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Oil  Lota, 
wt% 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 
CentrifUge,  vol  % 


+0.02 

-0,20 

+0.04 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

L  var 
Lvar 

No  change 

Test  Conditions 

Blue-green 

Sample  temperature,  °F 

385 

L  yellow 

Sample  volume,  ml 

200 

Peacock 

Air  rate,  titer/hr 

130 

Yellow-orange 

L  yellow 

Condensate  return 

Yes 

TEST  NO.  163-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  042-16  AT  3S5°F 


Vis. 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase, % 

cs/210pF 

mg  KOH/g 

wt  % 

Initial 

16.84 

« 

4.45 

0.22 

16  hr 

18.54 

10.1 

4.78 

0.80 

24  hr 

19.83 

17.8 

5.07 

0.81 

40  hr 

23.89 

41.9 

6.01 

1.20 

48  hr 

35.35 

110 

6.94 

21.9 

57 

Metal  Specimen  Data 

1  Test  Cell  Data 

Weight  change,  mg/cm*  : 


Metal  discoloration,  deposits, 
pitting,  or  etching 


A1 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifiige,  vol  % 

Trace 

Ag 

-0.10 

Steel 

+0.02 

Tube  deposits:  Below  oil  level 

1.  var 

Cu 

-0.59 

At  and  above  oil  level 

Lvar 

Mg 

+0.04 

Ai 

la  blue 

Test  Conditions 

Ti 

Blue-green 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

M  pitting 

Condensate  return 

Yes 

Mg 

L  yellow 

II 


* 


TEST  NO.  163-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-63-16  AT  385°F 


Vis, 

c«/100°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


16.47 

18.65 
20.73 
28.84 

41.65 


13.2 

25.9 

75.1 

153 


4.34 

4.80 

5.24 

6.98 

9.67 


0.29 

0.62 

0.67 

0.84 

1.17 


55 


Metal  Specimen  Data 

- - - ' - - 

Test  Cell  Data  § 

Weight  change,  mg/cm2 : 

Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.02 

Centrifuge,  vol  % 

Trace 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-0.04 

At  and  above  oil  level 

L  var 

Mg 

+0.02 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

Al 

No  change 

Ti 

Blue-red 

Sample  temperature,  °F  385 

Ag 

No  change 

Sample  volume,  ml  200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

L  brown 

Condensate  return  Yes 

Mg 

No  change 

TEST  NO.  164-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-624  AT  385°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

OU  Loss, 
wt% 

Initial 

15.01 

_ 

3.93 

0.39 

16  hr 

16.43 

9.5 

4.24 

0.86 

24  hr 

17.29 

15.2 

4.37 

0.86 

40  hr 

20.80 

38.6 

5.23 

0.91 

48  hr 

26.93 

79.4 

6.56 

1.14 

54 

Metal  Specimen  Data 
Weight  change,  mg/cmJ : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


Al 

+0.04 

Sludge  in  oil:  200-me'h'  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

+0.02 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

M  var 

Cu 

-0.04 

At  and  above  oil  level 

L  carbon 

Mg 

+0.04 

_ 

Al 

TI 

L  yellow 

L  brown 

Test  Conditions 

Sample  temperature,  °F 

385 

Af 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Green-blue 

Air  rate,  liter/hr 

130 

Cu 

Brown 

Condensate  return 

Yes 

Mg 

L  yellow 

12 


TEST  NO.  164-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  062-6  AT  38J°F 


Vis, 

cs/100°F 

100°F  VI. 

Increase,  % 

Vis, 

cs/2!0°F 

Neut.  No., 
mg  XOH/g 

OR  Lots, 
wt  % 

Initial 

17.79 

_ 

4.70 

0.24 

16  hr 

19.74 

11.0 

5.10 

0.87 

24  hr 

21.36 

20.1 

5.46 

0.88 

40  hr 

27.25 

53.2 

6.77 

1.09 

48  hr 

28.11 

58.0 

6.56 

5.01 

54 

Metal  Specimen  Data 
Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Ai 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.12 

Mg 

+0.04 

AI 

No  change 

Ti 

L  red-blue 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Yellow-brown 

Mg 

L  yellow-green 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

Trace 

Tube  deposits' 

Below  oil  level 

At  and  above  oil  level 

None 

L  carbon 

Test  Conditions  | 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  Yes 


TEST  NO.  164-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-2  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis,,, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

27  50 

5.08 

0.07 

16  hr 

29.92 

8.8 

5.36 

0.21 

24  hr 

30.72 

11.7 

5.45 

0.24 

40  hr 

31.85 

15.8 

5.68 

0.30 

48  hr 

32.59 

18.5 

570 

0.31 

16 

Metal  Specimen  Data 

Weight  change,  mg/cm2  : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


AI 

-0.04 

Ti 

0.00 

A| 

+0.02 

Steel 

-0.04 

Cu 

-0.06 

Mg 

0.00 

AI 

No  change 

Ti 

i-  tan 

AS 

L  yellow 

Steel 

Blue 

Cu 

ftiiple 

M» 

No  change 

l  est  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  51 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions  j 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liler/hr  130 

Condensate  return  Yes 


13 


TKST  NO  1*5-1 .  RESULTS  OF  NONREf  LUX  OXIDATION-CORROSION  TEST  ON  0-62-6  AT  385°F 


Overhead  Oil  Loss, 
Wt,g  w  1% 


Overhead  Sample 


Metal  Specimen  Data 

Weight  change.  mg/cmJ : 

AJ 

+0.04 

Ti 

-0.02 

Ag 

+0.06 

Steel 

0.00 

Cu 

-0.14 

Mg 

-0.04 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  purple 

Ti 

Dark  purple 

Ag 

Tan 

Steel 

Blue-green 

Cu 

Yellow-green 

Mg 

L  yellow-green 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  Otter 
Centrifuge,  vol  V 

Tube  deposits:  below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  temperature,  °F 

385 

Samole  volume,  mi 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

TEST  NO-  166-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-3  AT  385°F 


Vis, 

100°F  Vis 

cs/100°F 

Increase,  % 

Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cm* : 

Al 

+0.10 

Ti 

♦0.10 

Ag 

0.00 

Steel 

♦0.02 

Cu 

0.00 

Mg 

+0.06 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  brown 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue 

Cu 

Purple 

Mg 

L  yellow 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  niter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

\t  and  above  oil  level 


|  Tent  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rale,  Uter/hr 

130 

Condensate  return 

Yes 

TEST  NO.  167-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-26  AT  385°E 


Via, 

ca/100°F 

100°F  Via 
Increase, % 

Via, 

ca/21GaF 

Neut.  No. 
mg  KOH/| 

Initial 

12.77 

__ 

3.10 

16  hr 

16.38 

28.3 

3.63 

24  hr 

18  28 

43.1 

3.90 

40  hr 

22.76 

78.2 

4.47 

0.34 

48  hr 

26.32 

106 

4.92 

0,47 

Oil  Lott, 
wt% 


52 


Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cms  : 

A1 

♦0.06 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

-0.02 

Steel 

-0.04 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.35 

At  and  above  oil  level 

None 

Mg 

♦0.06 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

At 

L  yellow 

Ti 

L  tan 

Sample  temperature,  F  385 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Yellow-brown 

Air  rate,  titer/hr 

130 

Cu 

L  pitting 

Condensate  return  Yw 

Mg 

Yellow 

TEST  NO.  168  1  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-26  AT  38S"F 


Vis. 

cs/100°F 

I00°F  Vis 
Increase.  % 

Vis, 

cs/210°F 

_ 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  '1 

Overhead  F ample  1 

■EZiSZHI 

H3B. 

Initial 

12.77 

_ 

mm 

_ 

16  hr 

16  33 

27.9 

49.6 

24  hr 

18.21 

42.6 

■n 

n.29 

65.7 

40  hr 

22.74 

78.1 

4.48 

0.36 

86.7 

48  Hr 

109 

4.97 

0  41 

92.3 

54 

1.37 

9.39 

Normal 

Electro- 

|  Metal  Specimen  Data 

Cleaning 

cleaning 

Test  Cell  Data 

I  Weight  change,  mg/cm*:  Ai 

000 

-0.06 

Sludge  in  oil:  200-imsh  Alter 

None 

Ti 

0.00 

-0.02 

Centrifuge,  vol  % 

Trace 

Ag 

-0.06 

-0.06 

Sled 

0.00 

-0.02 

Tube  dcpouti:  Below  oil  level 

L  var 

C« 

-0  28 

-0  36 

At  and  above  oil  level 

None 

Mg 

♦0  20 

*0.06 

I  Metal  discoloration,  deposits. 

L  yellow 

Test  Condition*  | 

S  pitting,  or  itching:  A! 

Ti 

L  tan 

Sample  temperature,  F 

385 

Ag 

L  yellow 

Samplr  volume,  ml 

200 

Steel 

Brown-yellow 

Air  me.  liter, lir  130 

Cu 

Brown 

Condensate  return 

No 

Mg 

YeBow 

15 


* 


_ » 


TtST  NO.  181-1.  RESULTS' OF  NONRKI  LUX  OXIDATION-CORROSION  TEST  ON  0-65-14  AT  38S°F 


asm 

Vis, 

)00°F  Vis 

Vis, 

Neut.  No., 

Overhead  Sample  ] 

IB 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

Wt,g 

wt  % 

Vh, 

HNBH 

mg  KOH/g 

es/100°F 

Initial 

17.71 

4.67 

0.24 

16  hr 

19.57 

10.5 

5.08 

0.70 

39.1 

24  hr 

21.41 

20.9 

5.47 

0.88 

56.8 

40  hr 

23.07 

30.3 

5.29 

10.12 

88.2 

48  hr 

1 19.9 

577 

16.04 

28.9 

101.7 

60 

5.55 

10.64 

|  Metal  Specimen  Data 

Test  Cell  Data 

1  Weight  change,  mg/cm2 :  Al 

-0.18 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.12 

Centrifuge,  vol  % 

(a) 

Ag 

-0.08 

Steel 

+0.02 

Tube  deposits:  Below  oillevel 

M  var 

Cu 

-0.10 

At  and  above  oil  level 

M  var 

Mg 

-0.16 

1  Metal  discoloration,  deposits. 

Test  Conditions 

1  pitting,  or  etching:  At 

No  change 

Ti 

Blue-green 

Sample  temperature,  °F  385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Peacock 

Air  rate,  liter/hr 

130 

Cu 

L  brown 

Condensate  return 

No 

Mg 

L  pitting 

TEST  NO.  181-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  064-14  AT  385°F 


Vis, 

cs/IG0°F 

100°F  Vis 
Increase,  % 

Vis. 

ca/2l0°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

l-lcl-t 

istual 

17.71 

_ 

4.67 

0.24 

16  hr 

19.40 

9.5 

5.01 

0.66 

24  hr 

V  20.88 

17.9 

5.36 

0.84 

40  hr 

23.05 

30.2 

5.15 

13.19 

48  hr 

97.83 

452 

14.01 

30.7 

58 

Metal  Specimen  Data 


Weight  change,  aag/cm*  : 


Metal  dittolo ration,  deposits, 
pitting,  or  etching: 


Ten  Ceil  Data 


A1 

-0.10 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.08 

Centrifuge,  vol  % 

(a) 

A* 

-0.04 

Steel 

♦0.02 

Tube  deposits: 

Below  oil  level 

M  var 

Cu 

-0.04 

At  and  above  oil  level 

M  var 

Mg 

0.00 

*1 

No  change 

Tct»!  Condition*  | 

■  - 

Ti 

Bloe^^eeti 

Sample  temperature,  °F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Sled 

Peacock 

Air  rate,  liter /hr 

130 

Cu 

L  brown 

Condensate  return 

Yes 

M# 

L  brown 

(at  Insufficient 


16 


fcafc_ 


rf**'*-*-'r*.M*„ 


TEST  NO.  183-1.  RESULTS  OF  NONRI  I  I  UX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT  3K5UF 


1 

Vis, 

es/IOO°F 

100°F  Vis 
Increase.  'V 

Vis, 

cs/7 10'T 

Neut.  No., 
mg  KOH/g 

Ovcrheud 

Wt.g 

. 

OH  Loss, 
wt  7t 

Overhead 

Sample 

Acidity, 
mg  KOH/g 

Vis, 

os/IWI 

[ 

Initial 

17.55 

■RRHH 

16  hr 

19.68 

12.1 

%  '  /  5  f  ‘ 

24  hr 

21.59 

23.0 

■ 

k 

% 

40  hr 

29.19 

66 .3 

7.10 

1  * 

48  hr 

43  59 

148 

10.06 

59 

1.87 

10.91 

| 

Metal  Spe 

insen  Data 

Test  (  ell  Data  1 

1  * 

Weight 

change,  mg/cm2 :  Al 

0.00 

Sludge  in  oil:  200~mesh  filler 

None 

\ 

Ti 

+0.02 

C  entrif  uge,  vol  % 

None 

l 

Ag 

0.00 

\ 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

H  var 

| 

Cu 

-0.12 

At  and  above  oil  level 

H  var 

i 

Mg 

0.00 

l 

l 

Metal  discoloration,  deposits, 

L  yellow 

Test  Conditions  | 

pining,  or  cicning- 

t 

Ti 

Brown 

Sample  temperature,  °F 

385 

£ 

Ag 

L  yellow 

Sample  volume,  ml 

200 

i 

Steel 

Blue 

Air  rate,  liter/hr 

130 

f 

Cu 

Brown  &  green 

C ondensate  return 

No 

[ 

Mg 

Yellow 

: 

TEST  NO.  1 83-2.  RESULTS  OF  REFLUX  OXIDATION-C  ORROSION  TEST  ON  0-65-1 K  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  9f 

Vis. 

cs/210°F 

Neut.  No. 
mg  KOH/ 

Initial 

17.55 

4.61 

0.21 

1 6  hr 

19.31 

-  ES»g|:; 

4.96 

24  hr 

20.92 

5.33 

0.79 

40  hr 

6.79 

1.10 

48  hr 

40.21 

9.40 

1,68 

Oil  Loss. 
wt'Z 


54 


Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm2 : 

Al 

0.00 

Sludge  in  oil: 

200-r,.csh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-0.08 

At  and  ubovc  oil  level 

L  var 

Mg 

+0.10 

Metal  discoloration,  deposits. 

Test  Condition- 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Brown 

Sample  temperature,  b  385 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

L  green  &  yellow 

Condensate  return  Yes 

Mg 

Yellow 

17 


Metal  Specimen  Data 


Weight  change,  mg/cm2: 

Al 

0.00 

Ti 

0.00 

Ag 

-0.04 

Steel 

0.00 

Cu 

-0.18 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Brown 

Ag 

L  yellow 

Steel 

BJue 

Cu 

Brown  &  green 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  tempeiature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

TEST  NO.  183-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  385°F 


Vis. 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Metal  Specimen  Data 

Weight  change,  m*/cmJ : 

Ai 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.12 

Mg 

+0.08 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A! 

L  yellow 

Ti 

Brown  A  blue 

Ag 

L  yellow 

Steel 

Blue 

Cu 

L  green  A  yellow 

M| 

Yellow 

Test  CeM  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  183-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-21  AT  MS'F 


• 

• 

Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Overhead 

Wt,g 

Oil  Loss, 
wt% 

Overhead  Sample  _ 1 

Acidify, 

mg  KOH/g 

Vis,  8 
cs/100°F  1 

Initial 

15.11 

- 

3,76 

0.07 

mmmm. 

16  hr 

17.34 

14.8 

4.13 

0.63 

35.2 

24  hr 

18.92 

25.2 

4.39 

0.73 

48.9 

40  hi 

23.48 

55.4 

5.13 

0.96 

68.5 

48  hr 

26.54 

75.6 

5.62 

1.25 

73.1 

45 

1.82 

1 

Metal  Specimen  Data 


Test  Cell  Rata 


Weight  change,  nig/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching- 


A1 

0.00 

Ti 

+0.02 

Ag 

-0.04 

Steel 

0.00 

Cu 

-0.16 

Mg 

-0.04 

A1 

L  yellow 

Ti 

Brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Brown  &  green 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

None 

None 

None 
L  var 


TEST  NO.  183-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-21  AT  385°F 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

cs/'100°F 


15.11 

19.08 

20.36 
24.48 

41.36 


100°F  V.j 
Increase,  % 


26.3 

34.7 

62.0 

174 


Vis, 

cs/210°F 


3.76 

4.93 

5.22 

6.06 

7.61 


Neut.  No., 
mgKOH/g 


0.07 

0.76 

0.82 

1.21 

26.4 


Oil  Loss, 
wt.% 


54 


Metal  Specimen  Data 

Test  Cell  Data  '  | 

Weight  change,  mg/cm2  : 

A1 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol  % 

None 

Ag 

-0.06 

Steel 

0.00 

Tube  deposits. 

Below  oil  level 

H  var 

Cu 

-0.27 

At  and  above  oil  level 

H  var 

Mg 

-0.73 

Metal  discoloration,  deposits, 

Test  C onditions 

pitting,  or  etching: 

A) 

L  yellow 

Ti 

Brown  &  blue 

Sample  temperature,  °F  385 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter /hr 

130 

Cu 

Orange 

Condensate  return  Yes 

Mg 

Yellow  &  pitted 

19 
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TEST  NO.  188-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-25  AT425°F 


Vis, 

100UF  Vis 

Vis, 

Neut.  No., 

Overhead 

Oil  Loss, 

c*/100°F 

Increase,  % 

cr'210°F 

mg  KOH/g 

Wt.g 

Wt  % 

28.76 

33.21 

15.5 

Msm 

mam 

0.00 

1.05 

17.4 

11 

Metal  Specimen  Data 


Weight  change,  mg/cm  2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching:  A1 

T1 
Ag 
Steel 
S.  S. 


1 _ Overhead  Sample _ 1 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°F 

6.81 

19.57 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None. 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

No  change 
Tan 

L  yellow 

Blue 

Tan 


Test  Conditions 


Sample  temperatuie,°F 

425 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

TEST  NO.  188-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-15  AT  425°f 


100°F  Vi* 

Vis, 

Neut.  No., 

Overhead 

Oil  Loss, 
wt  % 

1  Overhead  Sample  ! 

Increase,  % 

cs/210*F 

mg  KOH/g 

Wt,g 

E32S23B 

Vis, 

cs/100°F 

18.8 

5.04 

5.'9 

0.02 

0.81 

20.1 

17 

6.15 

21.34 

Metal  Specimen  Data 

Weight  chaRge,  mg/cm2: 

Al 

-0.02 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

S.S. 

-0.04 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Tl 

Tan 

Ag 

L  yellow 

Steel 

Blue 

S.  S. 

L  brown 

]  Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  hvel 

None 

Test  Conditions 

Sample  temperatuie,°F 

425 

Sample  volume,  ml 

200 

Air  rate,  Uter/hr 

130 

Condensate  return 

No 

TEST  NO.  188-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-16  AT  42i°F 


iOO°F  Vis  I  Vis,  Neut.  No.,  Overhead  Oil  Loss,  '  °verhead  S""ple 

Increase,  %  cs/210°F  mg  KOH/g  Wt,  g  wt  % 


Vis, 

Neut.  No., 

Overhead 

Oil  Loss, 

cs/210°F 

mg  KOH/g 

Wt,  g 

wt  % 

5.13 

0.20 

8.35 

6.80 

30.9 

20 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

-0.02 

Ti 

0.00 

Ag 

-0.10 

Steel 

0.00 

S.  S. 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

Tan 

Ag 

L  yellow 

Steel 

Rlue 

S.  S. 

L  brown 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions 

Sample  temperature, °F 

425 

Sample  volume,  ml 

200 

Air  rate,  Uter/hr 

130 

Condensate  return 

No 

T 
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TESTNO.  189-1  RESULT*  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  064-25  AT  450°F 


Vis, 

cs/100°F 

100°F  Vis 

Vis, 

ca/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Lost, 
wt% 

Overhead  Sample  I 

Increase,  % 

Adtiity, 
mf  KOH/g 

- VE - 

cs/100°F 

Initial 

18  hr 

28.76 

805.2 

2700 

5.36 

42.81 

0.00 

8.38 

83.S 

50 

122.5 

9.45 

|  Metal  Specimen  Data 

Teat  Cell  Data  jj 

Weight  change,  mg/cm1: 

A1 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.06 

Centrifuge,  vol  % 

None 

A* 

-0.24 

Steel 

+0.08 

Tube  deposits:  Below  oil  level 

None 

S.  S. 

-0.06 

At  and  above  oil  level 

None 

Metal  discoloration,  deposits, 
pitting,  or  etching: 

A1 

Ti 

No  change 

L  tan 

Test  Conditions  | 

Sample  temperature, °F 

450 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Brown 

Air  rate,  liter/hr 

130 

S.  S. 

Tan-green 

Condensate  return 

No 

TEST  NO.  189-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  045-15  AT450°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Overhead 

OH  Loss, 

Overhead  Sample  | 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

Wt,  g 

wt  % 

«0ranyr 
mg  KOH/g 

27  20 

_ 

5.04 

0.02 

mm 

mm 

223.6 

722 

18.82 

8.80 

MEM 

38 

IHSSuHi 

11.78 

Metal  Specimen  Data 


Teat  Cell  Data 


Weight  change,  mg/cm* : 


Metal  discoloration,  deposits, 
pitting,  or  etching:  ' 


Al 

Ti 

Ag 

Steel 

S.  S. 

0.00 

+0.02 

-0.12 

+0.02 

0.00 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

None 

None 

None 

None 

Al 

No  change 

Tan 

Teat  Conditions 

Ti 

Sample  temperature, ®F 

450 

Ag 

L  tan 

Sample  '-olume,  ml 

200 

Steel 

Blue 

Air  rate,  h ter/hr 

130 

S.  S. 

L  yellow 

Condensate  ratum 

No 

t  Igvvw  ft  (M«w-.*T-1.  ->■••»  *  .,  -/->  if  -*•  iiHwr  ',.4M<W>  ■.?+•.*",  <(■>-■  ■ 
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TEST  NO.  191-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-23  AT  385°l 


Vis, 

cs/IOO°F 

100°F  Vis 
Increase,  '?<■ 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  l.oss. 

Wt'/f 

Initial 

12.62 

3.15 

0.20 

16  hr 

17.02 

34.9 

3.85 

0.32 

24  hr 

20.18 

59.9 

4.28 

0.56 

40  hr 

27.72 

120 

5.25 

0.85 

48  hr 

31  24 

148 

5.70 

0.86 

SO 

Metal  Specimen  Data 
Weight  change,  ntg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.04 

Mg 

+0.02 

Ai 

No  change 

Ti 

L  tan 

Ag 

L  yellow 

Steel 

Peacock 

Cm 

Orange 

Cg 

No  change 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 

None 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


385 

200 

130 

Yes 


TEST  NO.  191-3.  RESULTS  OF  NONRLFLUX  OXIDATION-CORROSION  TEST  ON  0-65-23  AT  385°F 


Vis, 

cs/100°F 

1 00°F  Vis 
Increase,  ',7 

Vis, 

cs/2l0°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Overhead  Sample  j 

Acidity, 
mg  KOH/g 

cs/100°F 

Initial 

12.62 

- 

3.15 

0.20 

_ 

16  hr 

17  34 

37.4 

3.87 

0.32 

53.0 

24  hr 

20.50 

62.4 

4.31 

0  56 

68.5 

40  hr 

27.44 

117 

5.21 

0.81 

79.4 

48  hr 

30.46 

141 

5.57 

0.84 

80.1 

52 

1.13 

7.90 

|  Metal  Specimen  Data 

Test  Cell  Data  j 

1  Weight  change,  mg/cm2:  AI 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0.04 

Centrifuge,  vol  r4 

Trace 

Ag 

0.00 

Steel 

0.00 

Tube  deposits;  Below  oil  level 

None 

Cu 

-0.02 

At  and  above  oil  level 

None 

Mg 

0.00 

1  Metal  discoloration,  deposits, 

Test  Conditions 

|  pitting,  or  etching: 

AI 

No  change 

— 

Ti 

L  (an 

Sample  temperature.  °F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Peacock 

Air  rate,  liter/hr 

130 

Cu 

Orange 

Condensate  return 

No 

Mg 

No  change 

22 


SEE 


a> 


!  v.\  i  l*j  a  w  [»)  wit  *1  t«J 


Vis, 

cs/iX)°F 


100°F  Vis 
Increase,  % 


Neut.  Nol, 

mt  KOH/g 


Oil  Loss, 
wt% 


3.23 

0.08 

3.S3 

0.22 

3.68 

0.36 

4.07 

0.61 

4.35 

0.65 

Metal  Specimen  Data 

Weight  change,  sng/cm2 : 

Al 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.02 

Cu 

+0.02 

Mg 

+0.04 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  charge 

Ti 

L  browrt 

Ag 

1.  yellow 

Steel 

Blue-brown 

Cu 

Orange 

Mg 

Lgray 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  voi  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

Yes 

Vis, 

cs/IOOT 


100°F  Vis 
Increase,  '•? 


Vis, 

cs/210°F 


Neut.  No., 
ng  KOH/g 


Overhead 
Wt,  g 


Oil  Loss, 
wt% 


Overhead  Sam 


Acidity, 
mg  KOH/g 


Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm2: 

A! 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

0.00 

Steel 

0,00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

+0.04 

At  and  above  oil  level 

None 

Mg 

+0.1  2 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

Al 

No  change 

- < 

Ti 

l.  brown 

Sample  temperature,  F  385 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Blue-brown 

Air  rate,  Uter/hr 

130 

Cu 

Orange 

[  Condensate  return  No 

Mg 

L  gtay 

23 


TEST  NO.  195-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-6  AT  38S°F 


Vis,  1 

ce/100°F 

100°F  Vis 
Increase,  % 

Vis, 

ce/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

14.74 

_ 

3.65 

0.18 

16  hr 

15.56 

5.6 

3.82 

0.81 

24  hr 

15.94 

8.1 

3.88 

6.96 

40  hr 

17.54 

19.0 

4.16 

2.61 

48  hr 

19.24 

30.5 

4.45 

3.28 

34 

Metal  Specimen  Data 

1  Test  Cell  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol  % 

Trace 

Ag 

-0.39 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-22.9 

At  and  above  oil  level 

Lvar 

Mg 

+0.49 

_ _ _ 

Test  Conditions 

Al 

No  change 

Ti 

L  brown 

Sample  temperature,  °F 

385 

Ag 

L  pitting 

Sample  volume,  ml 

200 

Steel 

Brown 

Air  rate,  liter/hr 

130 

Cu 

H  etching 

Condensate  return 

Yes 

Mg 

Gray 

TEST  NO.  195-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-22  AT  3G5°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt% 

Initial 

15.18 

— 

3.72 

0.00 

16  hr 

15.93 

4.9 

3.84 

0.26 

24  hr 

16.22 

6.9 

3.90 

0.53 

40  hr 

16  96 

11.7 

4.00 

1.08 

48  hr 

17.46 

15.0 

4.08 

1.21 

27 

Metal  Specimen  Data 

1  Test  Ceil  Data 

Weight  change,  mj/cm2 : 


Metal  discoloration,  deposits, 
pi  :ng,  or  etching: 


Al 

-0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.08 

Mg 

+0.26 

A’ 

No  change 

Ti 

L  brown 

Ag 

No  change 

Steel 

Blue 

Cu 

Orange 

Mg 

Gray 

Sludge  in  oi»:  200-mesh  Alter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  Uter/hr 
Condensate  return 


24 


~smjK'.<»  .»■«■ ■ . 


TEST  NO.  195-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-35  AT  385°F 


Vis, 

cs/100°F 

100°FVi8 
Increase,  % 

Vis. 

ca#10*F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

13.09 

__ 

3.21 

0.19 

16  hr 

18.49 

41.3 

4.04 

0.42 

24  hr 

21.01 

60.5 

4.40 

0.65 

40  hr 

25.08 

91.6 

4.88 

0.81 

4C  hr 

26.83 

105 

5.10 

0.91 

44 

Metal  Specimen  Data 
Weight  change,  mgjcm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

-0.02 

Ag 

-0.02 

Steel 

♦0.02 

Cu 

-0.0? 

Mg 

+0.22 

Al 

No  change 

Ti 

L  brown 

Ag 

No  change 

Steel 

Blue-green 

Cu 

Gold 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 

None 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  Yes 


TEST  NO  195-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-6  AT  385°F 


Vis. 

cs/IOO°F 

I00°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt% 

Overhead  Sample  1 

Acidity, 
mg  KOH/g 

Vis. 

cs/100°F 

Initial 

14  74 

_ 

3.65 

0.18 

- 

16  hr 

15.59 

5.8 

3.86 

0.77 

15  5 

24  hr 

15.96 

8.3 

3.89 

0.95 

22  6 

40  hr 

17.64 

26.5 

4  17 

2.68 

37.3 

48  hr 

19.31 

31.0 

4.46 

3.20 

43  7 

35 

8.98 

12.63 

Metal  Specimen  Data 


Weight  change,  mg/cm  J: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0  00 

Ti 

0.00 

Ag 

-0  40 

Steel 

0.00 

Cu 

-21.8 

Mg 

♦05 1 

Al 

No  change 

Ti 

L  brown 

Ag 

L  pitting 

Steel 

Brown 

Cu 

H  etching 

Mg 

Gray 

Test  Cell  Data 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  1 30 

Condensate  return  No 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  L  var 


®,1‘»v *,•  WPTWH  T*W*(*re^  nj 


TEST  NO.  195-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-22  AT  385°F 


Vi*, 

cs/100°F 

100°F  VI* 
Increase,  % 

v», 

cs/210°F 

" 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Overhead 

Sample  | 

Acidity, 
mg  KOH/g 

Initial 

15.18 

„ 

3.72 

0.00 

16  hr 

15.93 

4.9 

3.84 

0.27 

15.7 

24  tu 

16.23 

6.9 

3.90 

0.56 

22.7 

40  hr 

16.98 

11.9 

4.00 

1.12 

36.2 

48  hr 

17.48 

15.2 

4.08 

1.23 

41.9 

27 

2.95 

12.70 

|  Metal  Specimen  Data 

Test  Cell  Data 

!  Weight  change,  mg/cm3 :  Ai 

-0.06 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.04 

At  and  above  oil  level 

None 

Mg 

+0.16 

!  Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

AI 

No  change 

— - - 

Ti 

L  brown 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  titer/hr 

130 

Cu 

Orange 

Condensate  return 

No 

Mg 

Gray 

TEST  NO.  195-6.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  045-35  AT  385°F 


Vis. 

c*/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Overhead  Sample  £ 

Acidity, 
mg  KOH/g 

vs; 

cs/100°F 

Initial 

13.09 

_ 

3.21 

0.19 

— 

16  hr 

18.63 

42.3 

4.05 

0.45 

48.7 

24  hr 

20.96 

60.1 

4.36 

0.68 

59.9 

40  hr 

25.25 

92.9 

4.89 

0.85 

67.9 

48  hr 

27.22 

108 

5.12 

0.92 

68.9 

44 

1.40 

7.51 

|  Metal  Specimen  Data 

Test  Cell  Data  | 

I  Weight  change,  mg/cm* ;  AI 

-0.02 

Sludge  an  oil  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

-0.04 

Steel 

+0.06 

S  Tube  deposits:  Below  oil  level 

None 

Cu 

-0.08 

At  and  above  oil  level 

None 

Mg 

+0.36 

I  Metal  discoloration,  deports. 

Test  Conditions 

§  pitting,  or  etching: 

AI 

No  change 

- - 

Ti 

L  brown 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

Gold 

Condensate  return 

No 

Mg 

Gray 

TEST  NO.  196-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  045-36  AT  38S°F 


Vis. 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis. 

cs/21tf*F 

Neut.  No-, 
mg  KOH/g 

Oil  Lota, 
wt  % 

Initial 

28.33 

_ 

5.31 

0.14 

16  hi 

30.34 

7.1 

5.60 

0.21 

24  hr 

31.15 

10.0 

5.69 

0.32 

40  hr 

32.44 

14.5 

5.85 

0.42 

48  hr 

33.21 

17.2 

5.96 

0.50 

11 

|  Metal  Specimen  Data 

Test  Cell  Data 

1  Weight  change,  mg/cm2 : 

A1 

0.00 

Sludge  in  oil:  200-mesh  filter  None 

Ti 

0.00 

Centrifuge,  vol  %  None  1 

A* 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level  None  1 

Cu 

-0.08 

At  and  above  oil  level  None  1 

Mg 

♦0,81 

1  Metal  discoloration,  deposits, 

Test  Conditions 

Al 

Ti 

L  tan 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Orange-green 

Condensate  return 

Yes 

Mg 

Grey 

t 


| 

i  TEST  NO.  1 96-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  045-38  AT  385°F 


f 

Vis, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

f 

t 

Initial 

14.31 

_ 

3.53 

0.11 

£ 

16  hr 

16.08 

12.4 

3.82 

0.10 

24  hr 

17.42 

21.7 

4.06 

0.11 

40  hr 

21.20 

48.1 

4.64 

0.18 

l 

48  hr 

■*3.72 

65.8 

4.99 

0.23 

46 

_ 

Meta!  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 

Al 

0.00 

Sludge  in  oil:  200-mesh  filter  Trace 

Ti 

0.00 

Centrifuge,  vol  %  Trace  1 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits:  Below  oil  level  None  1 

t 

Cu 

-0.12 

At  and  above  oil  level  None  1 

Mg 

♦0.75 

\ 

Metal  discoloration,  deposits, 

Test  Conditions 

nittme.  or  etchina: 

A! 

No  change 

i  „ 

Ti 

L  tan 

Sample  temperature,  °F 

385 

i 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  Hter/hr 

130 

Cu 

Orange-green 

Condensate  return 

Yes 

Mg 

Grey 

27 


«, .  to-., 


TEST  NO.  196-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-40  AT  38S°F 


Neut.  No., 
r,  g  KOH/g 


Oil  Lois, 
wt% 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm 1 : 

Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

+0.04 

At  and  above  oil  level 

None 

Mg 

+0.39 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  tan 

Sample  temperature,  °F  385 

Ag 

No  change 

Sample  volume. 

ml  200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Orange-green 

Condensate  return  Yes 

Mg 

Cray 

Vis. 

100°F  Vis 

Vis, 

Neut.  No., 

cs/100“F 

Increase,  % 

cs/210°F 

mg  KOH/g 

28.33 

5.31 

0.14 

30.33 

7.1 

5.59 

0.21 

31.15 

10.0  I 

5.69 

0  31 

32  55 
33.36 

5.87 

5.99 

0.43 

0.4  < 

Overhead  Oil  Loss, 
Wt,  g  wt  % 


Overhead  Sample 


Metal  Specimen  Data 

Weight  change.  mg/emJ: 

Al 

0.00 

Ti 

+002 

Ag 

000 

Steel 

0.00 

Cu 

-004 

Mg 

♦0.59 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  tan 

Ag 

No  change 

Steel 

Blue 

Cu 

Orange  green 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Tesl  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  196-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  045-38  AT  3»5°F 


Via, 

100°F  Vis 

Vis, 

Neut.  No., 

Overhead 

Oil  1  ots 

Overheat 

Sample 

cs/10G*F 

Increase,  % 

cs/2lb°F 

mg  KOH/g 

Wt,g 

wt  % 

Aridity, 

Vh, 

tag  KOH/g 

cs/10 0*F 

Initial 

14.31 

— 

0.11 

16  hr 

16.21 

13.3 

0.10 

47.2 

24  ht 

17.62 

23.1 

011 

52,0 

40  hr 

51.9 

4.72 

0.18 

72.7 

48  hi 

WKm 

71.9 

5.14 

0.20 

77.3 

46 

0.70 

953 

|  Metal  Specimen  Data 

Test  Cell  Data 

]  Weight  change,  mg/cm3 :  Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

-0.04 

Steel 

-0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.06 

At  and  above  ofl  level 

None 

Mg 

+0.61 

j  Metal  discoloration,  deposits. 

Test  Conditions 

Dittinc.  or  etchinc 

Al 

Ti 

L  tan 

Sample  temperature,  °F 

3S5 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Piue 

Air  rate,  iiter/hr 

130 

Cu 

Orange-green 

Condensate  return 

No 

Mg 

Gray 

_ 

TEST  NO.  196-6.  RESULTS  OF  NONREFLUX  OXI DATION-CORROSION  TEST  ON  065-40  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Overhead  Sample  ] 

iSflW 

mmzami 

(giggll 

Initial 

13.76 

_ 

3.29 

0.06 

_ 

16  hr 

15.98 

16.1 

3.66 

33.2 

24  hr 

17.24 

25.3 

3.85 

0.38 

45.9 

20.35 

47.9 

4.29 

63.9 

48  hr 

22.64 

64.5 

4.58 

067 

68.4 

43 

1  21 

9.97 

Metal  Specimen  Data 

Test  Cell  Data  j 

Weight  change,  mg/cm3 :  Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

+0.10 

At  and  above  oil  level 

None 

Mg 

♦0.51 

Metal  diacol oration,  deposits, 

Test  Conditions 

pitting,  or  etching 

Al 

No  change 

— 

Ti 

L  tan 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

Dark  gold 

Condensate  return 

No 

Mg 

Gray 

*  i  M*nw»r . ,  ,xa?!frv'  n^t>y 


TEST  NO.  197-1 .  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-684*®)  AT  385°F 


Vi*. 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

16.1' 

_ 

4.13 

0.15 

16  hr 

18.18 

12.5 

4.49 

0.61 

24  hr 

19.74 

22.2 

4.80 

0.68 

40  hr 

25.48 

57.7 

5.80 

1.1?. 

48  hr 

31.63 

95.7 

6.84 

1.50 

51 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0  02 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.16 

At  and  above  oil  level 

Lvar 

Mg 

+0.16 

Metal  discoloration,  deposits, 
pitting,  or  etching: 

Test  Conditions  | 

Ti 

Brown 

Sample  temperature,  °F  385 

Ag 

Yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter/hr  130 

Cu 

Yellow-green 

Condensate  return  Yes 

Mg 

L  tan 

Test  Cell  Data 


(a)  Blend  ( 1 : 1 )  of  0-65-1 8  and  0-65-2 1 . 


TEST  NO.  197-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  ATL-584(a)  AT  385oF 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 
Wt,  g 

Oil  Loss, 
wt  % 

Overhead  Sample  j 

Acidity, 
mg  KOH/g 

Vis 

c$/100°F 

Initial 

16.16 

- 

4.13 

0  15 

„ 

16  hr 

18.25 

12.9 

4.51 

0.64 

36.4 

24  hr 

20.07 

24.2 

4.84 

0.71 

51.1 

40  hr 

26.10 

61.5 

5.93 

1.11 

75.3 

48  hr 

32  05 

98  3 

6.92 

1.49 

80.8 

54 

1.82 

10.06 

Metal  Specimen  Data 


Weight  change,  mg/cm1 :  At 

Ti 
Ag 
Steel 
Cu 
Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching:  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


(a)  Blend  ( 1 ;  1 )  of  0-65-1 8  and  0-65-2 1 . 


Test  Cell  Data 


0.00 

Sludge  in  oil: 

200  nesh  filter 

None 

0.00 

Centrifuge,  vol  % 

None 

000 

t-00 

Tube  deposits: 

Below  oil  level 

L  var 

-0.14 

At  and  above  oil  level 

L  var 

+0.08 

Test  Conditions  | 

L  yellow 

Brown 

Sample  temperature,  °F  -85 

Yellow 

Sample  volume,  ml  200 

Blue 

Air  rate,  liter/hr 

130 

Yellow-green 

Condensate  return  No 

L  tan 

I 
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Metal  Specimen  Data 


Weight  change,  ing/cm2; 

Al 

-0.02 

Ti 

-0.02 

Ag 

0.00 

Steel 

-0.02 

Cu 

-0.12 

Mg 

+0.08 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  brown 

Ag 

Tan 

Steel 

L  blue 

Cu 

L  brown 

Mg 

Tan 

Overhead  Sample 


Test  Ceil  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

(a)  Blend  (1 :  i )  of  0-65-19  and  0-65-21. 


TEST  NO.  199-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  1 16<a>  AT  38.5°F 


Vis 

cs/100°l 

100aF  Vis 
Increase,  '}'■ 

Vis, 

cs/210°F 

15.66 

3.96 

17.92 

14.4 

4.35 

19.66 

25.5 

4.65 

24.95 

59.3 

5.52 

29.21 

86.5 

6.23 

Metal  Specimen  Data 


Neut.  No., 
mg  KOH/g 


Weight  change,  mg/cm2: 

Al 

-0  04 

Ti 

-0.04 

Ag 

-0.02 

Steel 

-0.02 

Cu 

-0.08 

Mg 

+0.06 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

li 

L  brown 

Ag 

Tan 

Steel 

L  blue 

Cu 

L  brown 

Mg 

Tan 

Overhead 

Wt.g 


Oil  Loss, 
wt  7c 


Overhead  Sample  | 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°F 

1.69 

9.57 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

L  var 

Test  Conditions 

Sample  temperature.  °F 
Sample  volume,  ml 

Air  rate,  litcr/hr 
Condensate  return 


(a)  Blend  (1:5!  of  0-65-19  and  0-65-21. 


31 


* 


•  WfHW >  -  V.  7,vr 


TEST  NO.  199-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  1 17<*>  AT  38S°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Overhead 

Wt.g 

OH  Loss, 
wt  % 

Overhead  Sample  j 

Acidity, 
mg  KOH/g 

Initial 

16.97 

__ 

msm 

■m 

16  hr 

18.74 

10.4 

24  hr 

20.0 

wHitlrfli! 

40  hr 

25.90 

52.6 

■  1 

1.32 

81.7 

48  hr 

33.01 

94.5 

7.50 

1.67 

91.0 

54 

2.00 

10.46 

|  Metal  Specimen  Data 

Test  Cell  Data 

1  Weight  change,  mg/cm1 :  Al 

-0.04 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.06 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

-0.04 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.12 

At  and  above  oil  level 

L  vat 

Mg 

+0.10 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching.  Al 

No  change 

— 

Ti 

L  blue 

Sample  temperature,  °F 

385 

Ag 

Tan 

Sample  volume,  ml 

200 

Steel 

L  blue 

Air  rate,  liter/hr 

130 

Cu 

L  brown 

Condensate  return 

No 

Mg 

Tan 

la)  Blend  (3: 1)  of  0-65-19  and  0-65-21. 


TEST  NO.  199-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  1 18<a>  AT  385°E 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  '7< 

Vis, 

cs/210°F 

Neut.  No.. 
mg  KOH/g 

Overhead 

Wt.  g 

Oil  Loss, 
wt r: 

Overheat 

Sample 

Acidity, 
mg  KOH/g 

Vis. 

cs/100°F 

Initial 

15.28 

0.09 

16  hr 

17.84 

16.8 

0.56 

38.2 

24  hr 

19.78 

29.5 

0.66 

53.4 

40  hr 

64.3 

5.46 

1.04 

71.5 

48  hr 

28.96 

89.5 

6.10 

1.23 

74.7 

50 

1.63 

9  39 

Metal  Specimen  Data 


Weight  change,  mg/cm3: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 
-0.08 
-0.02 
-0.04 
-0.08 
+  0.08 


No  change 
L  brown 
Tan 
l.  blue 
L  brown 
L  gray 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol '% 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

L  var 
l.  var 


Test  Conditions 


Sample  temperature.  "1-  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  No 


(a)  Blend  (I  9)  of  0-65-1 9  and  0-65-21 
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IESTNO.  199-5.  RESULTS  OE  NL. 


ATION-CORRQSION  TEST  ON  M  1 19<a>  AT  385°E 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/2IO°E 

Ncut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  1 

Acidity, 
mg  KOII/g 

Vis, 

cs/100°F 

Initial 

17.41 

- 

4.55 

| 

16  hr 

19.14 

9.9 

4,90 

38.6 

24  hr 

20.97 

20.4 

5.27 

0.79 

55.8 

40  hr 

27.82 

59.8 

6.65 

1.34 

84.6 

48  hr 

130 

9.10 

2.00 

_ 

93.5 

55 

2.02 

10.70 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  nv  'em2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-0.06 

Sludge  in  oil:  200-mcsh  filter 

None 

Ti 

-0.00 

Centrifuge,  vol '/, 

None 

Ag 

-0.04 

Steel 

-0  02 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.16 

At  and  above  oil  level 

L  var 

Mg 

+0.08 

Al 

No  change 

Test  Conditions  | 

Ti 

Blue 

Sample  temperature.  °F 

385 

Ag 

Tan 

Sample  volume,  ml 

200 

Steel 

L  blue 

Air  rate,  liter/hr 

130 

Cu 

L  brown 

Condensate  return 

No 

Mg 

Tan 

(al  Blend  (9:1)  of  0-65-19  and  0-65-21. 


TEST  NO.  200-1.  RESULTS  OE  NONKl  ELI  X  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  385°F 


Vis, 

cs/100°F 

100°E  Vis 
Increase,  ',7 

Vis, 

cs/2!0°E 

!  Neul.  No., 
i  mg  KOH/g 

| 

Overhead 

Wt.g 

Oil  Loss, 
wt 

Overhead  Sample  | 

■ 

Initial 

BW1 

■■ 

16  hr 

■■g;  ./v;o9 

24  hr 

19 

40  hr 

IB#  fl 

48  hr 

167 

1.84 

10.87 

Metal  Specimen  Data 

Tesl  Cell  Data  J 

Weight  change,  mg/cm2 :  Al 

0  00 

Sludge  in  oil:  200-mesh  filler 

None 

It 

o  no 

Centrifuge,  vol 

None 

\e 

+o  02 

Steel 

0  00 

Tub«  sivpoMiv  Below  oil  level 

I.  var 

<11 

0  08 

\t  and  above  oil  level 

I  var 

Mg 

+  0.10 

Metal  discoloration,  deposits. 

lest  (  ondmons 

Al 

Ti 

Brown-purple 

Sample  lentperjture.  °l 

385 

Ag 

Yellow 

Sample  volume,  nil 

200 

Steel 

Blue 

Air  rate,  liter  hr 

130 

Cu 

Peacock 

Condensate 

return 

No 

Mg 

Yellow 

TEST  NO.  200-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-21  AT  385°F 


Vis, 

cs/100°F 

I— 

100°F  Vis 
increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 

Wl  % 

Overhead  Sample  ! 

Acidity, 
mg  KOH/g 

vs; 

cs/lG0oF 

Initial 

15.11 

_ 

3.76 

0.07 

_ 

16  hr 

17.54 

16.1 

4.16 

0.57 

38.3 

24  hr 

19.33 

27.9 

4.46 

0.62 

53.9 

40  hr 

24.13 

59.7 

5.23 

0.94 

74.0 

48  hr 

27.44 

SI. 6 

5.73 

-  121 

78.7 

47 

1.85 

9.05 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.12 

Mg 

+0.08 

Al 

L  yellow 

Ti 

Brown-yellow 

Ac 

Yellow 

Steel 

Blue 

Cu 

Brown-purple 

Mg 

L  yellow 

Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  Lvar 

At  and  above  oil  level  L  var 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  retn.n  No 


TEST  NO.  200-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  385°F 


' 

Vis, 

cs/100°F 

100"F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt% 

Overhead  Sample  f 

Acidity, 
mg  KOH/g 

Vb. 

cs/l00°F 

Initial 

12.13 

— 

3.17 

0.11 

_ 

16  hr 

13  56. 

11.8 

3.45 

0.68 

32.4 

24  hr 

13  90 

14.6 

3.47 

0.68 

46.  j 

40  hr 

14.92 

23.0 

3.58 

0.91 

71.3 

48  hr 

15.16 

25.0 

3.76 

0.98 

82  i 

50 

2.36 

11.11 

Metal  Specimen  Data 


Weight  change,  mg/cm1: 


Metal  discoloiation,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Ti 

0.00 

Ag 

■<0.02 

Steel 

+0.02 

Cu 

+0.14 

Mg 

+0.10 

Al 

L  tan 

Ti 

L  tan 

A* 

Yellow 

Steel 

Blue 

Cu 

Dark  brown 

Mg 

L  brown 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  9 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  litsr/hr  130 

Condensate  return  No 


Trace 

4.0 

L  carbon 
L  carbon 
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I  t  ST  NO.  200-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  38SUF 


_ 

Vis, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

mi 

_ 

3.17 

0.11 

12.0 

3.46 

0.67 

wKm  ' 

15.3 

3.55 

0.68 

14.96 

23.3 

3.63 

0.91 

48  hr 

15.89 

31.0 

3.86 

■»  "A 

_ _ _ 

>1 

Metal  Specimen  Data 

Test  Ceil  Data 

Weight  change,  mg/cm3  :  Ai 

0.00 

Sludge  in  oil:  200-mesh  filter  Trace 

Ti 

0.00 

Centrifuge,  vol  %  2.8  S 

A« 

0.00 

Steel  +0.02 

l  ube  deposits:  Below  oil  level  L  carbon) 

Cu 

+0.16 

At  and  above  oil  level  L  carbon! 

Mg 

+0.12 

Metal  discoloration,  deposits, 

Test  Conditions 

Ti 

L  tan 

Sample  temperature,  °F  385 

Ag 

Yellow 

Sample  volume,  ml  200 

Steel  Blue 

Air  rate,  liter/hr  130 

Cu 

D  brown 

Condensate  return  Yes 

Mg 

L  brown 

_ 1 

TEST  NO  201-1 .  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J  11 26<3>  AT  385°F 


Vis, 

cs/100"F 

100°F  Vis 
Increase, 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt 

Overhead  Sample  f 

Acidity, 
mg  KOH/g 

mrgi 

Initial 

16.21 

_ 

4.14 

_ 

16  hr 

18.34 

1 3.1 

4.53 

37.3 

24  hr 

20.05 

23.7 

A.86 

0.68 

52.8 

40  hr 

26.57 

63.9 

6.02 

1.12 

75.2 

48  hr 

33.06 

104 

. 

1.47 

79.4 

53 

1.77 

10.05 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching 


AI 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol 

None 

Ag 

-0.02 

Steel 

♦0.04 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.12 

At  and  above  oil  level 

L  var 

Mg 

+0.08 

Test  Conditions 

AI 

No  change 

Ti 

Tan 

i  Sample  temperature,  °F 

385 

Ag 

L  tan 

Sample  volume,  ml 

200 

Steel 

Blue- 

Air  rate,  htcr/hr 

130 

Cu 

Gold 

Condensate  return 

No 

Mg 

Tan 

( a i  Blend  1 1 : 1 »  of  0-65- 1  K  and  0-65-2 1 . 
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TEST  NO.  201-2.  RESULTS  OF  NONREFLUX  OXIDATION  CORROSION  TEST  ON  J-l  1 27,a)  AT  385°F 


I 

Vis, 

cs/100°F 

IOO°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhea 

d  Sample 

Acidity, 

mgKOH/g 

Vis, 

cs/100°F 

f 

Initial 

15.62 

_ 

3.95 

0.12 

I 

16  hr 

17.91 

14.7 

4.33 

0.61 

38.6 

24  hr 

19.63 

25.7 

4.64 

0.66 

54.9 

40  hr 

24.92 

59.5 

5.54 

0.98 

78.7 

$ 

48  hr 

29.18 

86.8 

6.29 

1.31 

84.7 

49 

1.71 

9.53 

1 

F 

|  Metal  Specimen  Data 

Test  Cell  Data  | 

Jl 

i 

j  Weight  change,  m^/cm2 :  A1 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.04 

Centrifuge,  vol  % 

None 

{ 

Ag 

-0.04 

f; 

Steel  +0.02 

T ube  deposits:  Below  oil  level 

L  var 

| 

Cu 

-0.04 

At  and  above  oil  level 

L  var 

i 

Mg 

+0.04 

jlfi 

\ 

Metal  discoloration,  deposits, 

Test  Conditions 

ji 

pitting,  or  etching:  At 

No  change 

— 

Ti 

Tan 

Sample  temperature,  0 

F  385 

\ 

Ag 

L  tan 

Sample  volume,  ml 

200 

2 

Steel  Blue 

Air  rate,  liter/hr 

130 

Cu 

Gold 

Condensate  return 

No 

| 

Mg 

Tan 

| 

J 

1 

(a)  Blend  (1:3)  of  065-18  and  065-21. 

TEST  NO.  201-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  128<*>  AT  385°F 


Vis, 

cs/lOO^F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Sample 

Acidity, 
mg  KOH/g 

Vis. 

cs/100°F 

Initial 

16.86 

— 

4.37 

0.20 

16  hr 

18.64 

10.6 

4.69 

0.65 

37.0 

24  hr 

20.15 

19.5 

5.00 

0.71 

53.8 

40  hr 

24.45 

45.0 

5.74 

1.93 

82.7 

48  hr 

56.00 

232 

9.28 

18.64 

96.2 

60 

4.46 

10.16 

Metal  Specimen  Data 


Test  Ceil  Data 


Weight  change,  mg/ cm2 : 

A1 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.06 

Centrifuge,  vol  % 

Trace 

Ag 

-0.02 

Steel 

+0.02 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.12 

At  and  above  oil  ievel 

L  var 

Mg 

-0.20 

Metal  discoloration,  deposits. 

Test  Conditions  | 

pitting,  or  etching: 

Al 

No  change 

Ti 

Blue 

Sample  temperature,  °F 

385 

Ag 

Tan 

Sample  volume,  ml 

200 

Steel 

L  green 

Air  rate,  liter/hr 

130 

Cu 

Rose 

Condensate  return 

No 

Mg 

L  pitting 

[  (a)  Blend  (3:1)  of  0-65-18  and  065-21. 
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TEST  NO.  201-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  M  129<*>  AT  385°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Overhead 

Oil  Lost, 

|  Overhead  Sample  | 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt,g 

wl  % 

Acidity, 
mg  KOH/g 

Via, 

cs/100°F 

Initial  15.31 

_ 

3.84 

0.09 

_ 

16  hr  17.86 

16.7 

4.28 

0.58 

38.8 

24  hr  19.79 

29.3 

4.60 

0.66 

53.8 

40  hr  25.35 

65.6 

5.50 

0.98 

73.1 

48  hr  29.40 

92.0 

6.13 

1.29 

76.2 

51 

1.60 

9.41 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

-0.02 

Ti 

-0.06 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.08 

Mg 

+0.02 

A1 

Nc  change 

Ti 

Tan 

Ag 

L  tan 

Steel 

Blue 

Cu 

Gold 

Mg 

No  change 

Sludge  in  oil:  200-mesh  niter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


(a)  Blend  (1:9)  of  0-65-18  and  065-21 . 


TEST  NO.  201-5  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  l  '0(a>  AT  385°F 


Vis, 

cs/100°F 

IC>b0F  Vis 
Increase,  % 

f 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

17.30 

i  - 

4.50 

0.22 

19.16 

/  10.8 

4.90 

0.67 

38.8 

20.69 

/  19.6 

5.23 

0.71 

55.8 

7.3.63 

/  36.6 

5.27 

9. 18 

87.2 

104.8 

/  506 

14.12 

23.5 

99.6 

Oil  Loss, 
wt  % 


Overhead  Sample 
Acidity,  Vis, 

mgKOH/g  cs/100°F 


Metal  Specimen  Data 
Weight  change,  mg/c 


Metal  discoloration  deposits, 
pitting,  or  etching: 


A! 

+0.02 

Ti 

0.06 

Ag 

-0.08 

Steel 

+0.02 

Cu 

-0.28 

Mg 

-  1.42 

A1 

No  change 

Ti 

L  blue 

Ag 

L  tan 

Steel 

Blue 

Cu 

L  etching 

Mg 

H  pitting 

Test  Cell  Data 

Sludge  in  oil:  200-mesh  niter 
Centrifuge,  vol  K 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  tempera'urc.  °F 
Sample  volume,  ml 
Air  rale,  liter/hr 
Condensate  return 


(a)  Blend  <9: 1 )  of  0-65-18  and  0-65-21 
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TEST  NO.  201-6.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT  385°F 


Vis. 

cs/IOO°F 

100CF  Vis 
Increase,  % 

Vis, 

cs/2 10°F 

- 1 

Neut  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss 
wt  % 

Overhead 

Sample  j 

Acidity, 
mg  KOH/g 

3 

Initial 

17.55 

4.61 

0.2  i 

16  hr 

19.31 

4.98 

0.73 

36.5 

24  hr 

20.97 

19.5 

5.35 

0.75 

S3,  t 

40  hr 

27.92 

59.1 

1.12 

83.4 

48  hr 

31.61 

80.1 

6.60 

14.44 

95.5 

56 

2.64 

10.85 

Metal  Specimen  Data 


Weight  change.  mg/cmJ 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A1 

+0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.06 

Centrifuge,  vol  % 

None 

Ag 

-0.04 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.06 

At  and  above  oil  level 

L  var 

Mg 

+0.14 

_ _ _ 

1  est  Conditions  | 

A1 

No  change 

Ti 

L  blue 

Sample  temperature,  °F 

385 

Ag 

Tan 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  litcr/hr 

130 

Cu 

Gold 

Condensate  return 

No 

Mg 

Tan 

* 

t 

I 

> 

|  TEST  NO.  202-1.  RESULTS  01  REFLUX  OXIDATION-CORROSION  7  EST  ON  ATL-556  AT  38S°1 


\ 

is 

j 

Vis, 

cs/l00°F 

100°F  Vis 

Increa  c,  '7 

Vis, 

cs/2 10°  F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  9? 

1 

Initial 

13.98 

J.63 

1.66 

16  hr 

15.20 

8.7 

3.89 

1.41 

5 

24  hr 

16.05 

14.8 

4.08 

1.27 

40  hr 

22.38 

60.1 

4.98 

13.04 

1 

48  hr 

1  16.1 

730 

_ 

16.09 

27.0 

59 

i 

Metal  Specim 

cn  Data 

Test  Cell  Data 

1 

Weight  change,  mg/cm2  : 

Al 

-0.04 

Sludge  in  oil:  200-mesh  filter  None 

% 

Ti 

-0.02 

Centrifuge,  vol  None 

Ag 

+0.02 

Steel 

000 

Tube  deposits:  Below  oil  level  L  var 

Cu 

-0.24 

At  and  ahov 

e  oil  level  L  var 

Mg 

0.00 

Metal  discoloration,  deposits. 

Test  Conditions 

i 

pitting. 

or  etching: 

Al 

L  yellow 

- - 

\ 

Ti 

Brown-purple 

Sampie  temperature,  1 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

L  etching 

Condensate  return 

Yes 

\ 

Mg 

No  change 

38 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Initial 

16  hr 

24  hr 

40  hr 

48  hr 

14.43 

15.77 

16.78 

96.90 

Gelled 

9.3 

16.3 

572 

3.77 

4.03 

4.24 

13.31 

0.75 

0.82 

0.99 

35.6 

39.2 

| - > 

64 

|  Metal  Specimen  Data 

Test  Cell  Data 

|  Weight  change,  mg/cm2 : 

Al 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.04 

Centrifuge,  vol  % 

None 

Ag 

+0.04 

Steel 

0.00 

I  Tube  deposits:  Below  oil  level 

M  var 

Cu 

-1.08 

At  and  above  oil  level 

M  var 

Mg 

-0.02 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

Al 

L  yellow 

_ 

Ti 

Brown-purple 

Sample  temperature,  °F 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

M  etching 

Condensate  return 

Yes 

Mg 

No  change 

TEST  NO.  202-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT  385°F 


Vis. 

cs/100°F 

_ 

100°F  Vis 
Increase,  % 

Vis, 

cs/?10°K 

Neut.  No., 
mg  KOH/" 

Oil  Loss, 
wt  % 

- 

4.61 

8.9 

4.93 

17.7 

5.28 

41.5 

6.11 

fl  ; 

■IH 

57.39 

227 

9.56 

si 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 

Al 

-0.04 

Sludge  in  oil:  200-mcsh  filter  None 

Ti 

-0.02 

Centrifuge,  vol  "<  None 

Ag 

0.00 

Steel 

♦0.02 

Tube  deposits:  Below  oil  level  L  var 

Cu 

-0.20 

At  and  above  oil  level  L  var 

Mg 

-0.14 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Tan-purple 

Sample  temperature,  °F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  litcr/hr 

130 

Cu 

Brown 

Condensate  return 

Yes 

Mg 

Yellow 

% 


i'  wmmmxmmMrm™ 


TEST  NO.  202-4.  RESULTS  OE  NONREELUX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT  385‘T 


Vis. 

es/100°E 

100°P  Vis 
Increase,  % 

Vis. 

cs/'210°E 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,  g 

Oil  I-oss. 
wt% 

Overhead  Sample  § 

Acidity, 
mg  KOH/g 

cs/IOO°F 

Initial 

17.55 

4.61 

0.21 

16  hr 

19.56 

11.5 

5.03 

0.65 

38.8 

24  hr 

21.56 

22.8 

5.48 

0.73 

56. 1 

40  hr 

30.35 

72.9 

7.37 

1.14 

85.3 

48  hr 

48.68 

177 

11.10 

i.66 

94.1 

59 

1.72 

_ 

10.89 

|  Metal  Specimen  Data 

Test  Cell  Data  j 

|  Weight  change,  mg/cm2 :  A! 

-0.04 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

+0.04 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.12 

At  and  above  oil  level 

l.  var 

Mg 

+0.10 

I  Metal  discoloration,  deposits. 

Test  Conditions 

1  pitting,  or  etching: 

A! 

L  yellow 

— 

Ti 

Brown 

Sample  temperature,  F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Brown-green 

Condensate  return 

No 

Mg 

Yellow 

TEST  NO.  203-1.  RESULTS  OE  NONRLELUX  OXIDATION-CORROSION  TEST  ON  J-1 1 15<a>  AT  375°E 


Vis. 

cs/100°F 

100°E  Vis 
Increase.  ')l 

Vis. 

cs/210°E 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt% 

Overhead  Sample  \ 

Acidity, 
mg  KOH/g 

vs; 

es/100°E 

Initial 

16.29 

4.18 

0.17 

16  hr 

17.83 

9.5 

4.46 

0.52 

28.0 

24  hr 

19.13 

17.4 

4.70 

0.61 

40.3 

40  hr 

23.17 

42.4 

5.46 

0.79 

59.3 

48  hr 

26.98 

65.6 

6.18 

0.95 

64.8 

45 

1  59 

9.61 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Sludge  in  oil:  200-mesh  filler 

None 

Ti 

0(H) 

Centrifuge,  vol 

None 

Ag 

+0.06 

Steel 

♦0.02 

Tube  u  posits:  Below  oil  level 

None 

Cu 

0.10 

Al  and  above  oil  level 

L.  var 

Mg 

0.00 

Al 

l  yellow 

Test  Conditions 

Ti 

1  brown 

Sample  temperature,  °E 

375 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Ait  rale,  liler/hr 

130 

Cu 

l.  yellow 

Condensate  return 

No 

Mg 

(iteen-hrown 

la  I  Blend  (  1 :  1 1  ol' 0-65- 14  ami  0-65-21 
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TEST  NO.  203-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  1  *6<‘>  AT  375°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Via, 

ca/21(l°F 

Neut.  No., 
tng  KOM/g 

Overhead 

Wt,g 

Initial 

15.66 

3.96 

0.12 

mm 

16  hr 

17.40 

11.1 

4.26 

0.50 

24  hr 

18.64 

19.0 

4.47 

0.58 

40  hr 

22.18 

41.6 

5.10 

0.75 

48  hr 

25.07 

60.1 

5.62 

0.85 

Oil  Lott, 
wt% 


41 


Acidity, 
etc  KOH/f 


1.61 


V.s, 
m/IOCF 


9.45 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cmJ : 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

0.00 

+0.08 

+0.02 

-0.12 

+0.02 


L  yellow 
L  brown 
Yellow 
Blue 

Green-brown 
L  yellow 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

None 


Test  Conditions 


Sample  temperature,  °F  375 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  No 


(a)  Blend  (1:3)  of  0-65-19  and  0-65-21. 


TEST  NO.  203-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  1  17(»>  AT  375°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Overhead  Sample 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

Wt,g 

wt  % 

Initial 

16.97 

_. 

4.40 

_ 

16  hr 

18.24 

7.5 

4.66 

0.56 

28.6 

24  hr 

19.37 

14.1 

4.86 

0.63 

41.9 

40  hr 

22.94 

35.2 

5.58 

65.7 

48  hr 

26.58 

56.6 

6.30 

0.93 

75.1 

44 

1.72 

10.27 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2  :  Ai 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

+0.04 

Steel 

+0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.14 

At  and  above  oil  level 

None 

Mg 

+0.04 

Metal  discoloration,  deposits, 

Test  Condi  lions 

pitting,  or  etching:  Al 

L  yellow 

■  ■■■■  " 

Ti 

L  brown 

Sample  temperature,  °F  375 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  titer/hr 

130 

Cu 

L  yellow 

Condensate  return 

No 

Mg 

Green-brown 

(a)  Blend  (3: 1 )  of  0-65-19  and  0-65  21 


4! 


TEST  NO.  203-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  M 1 18<»)  AT  375°F 


Vis, 

ct/lOTF 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Lou, 
wt% 

Overhead  Sample  | 

Acidity, 
mg  KOH/g 

vs; 

cs/!00°F 

Initial 

15.28 

_ 

3.84 

0,09 

_ 

16  hr 

17.23 

12.8 

4.17 

0.49 

294 

24  hr 

18.58 

21.6 

4.40 

0.53 

41.4 

40  hr 

22  51 

47.3 

5.07 

0.70 

59.1 

48  hr 

25.57 

67.3 

5.57 

0.80 

63.7 

44 

1.54 

9.27 

1  Metal  Specimen  Data 

Test  Cell  Dat^  | 

Weight  change,  in.g/cm2 : 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloiation,  deposits, 
pitting,  or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

+0.02 

+0.04 

+0.02 

-0.14 

0.00 


L  yellow 
L  brown 
Yellow 
Blue 
L  yellow 
Green-brown 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Beiow  oil  level  None 

At  and  above  oil  level  None 


Test  Conditions 


Sample  temperature,  °F  37 S 

Sample  volume,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  No 


(a)  Blend  (1:9)  of  065-19  and  0-65-21. 


TEST  NO  203-5  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J  1  1 19(“>  AT  375°F 


Vis, 

c«/100°F 

100°F  Vti 
Increase.  % 

Vis, 

cs/2 10°F 

Neut.  No,, 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
\vt  % 

Overhead  Sample  j 

Acidity, 
mg  KOH/g 

vr; 

cs/100°F 

Initial 

17.41 

4.55 

0.23 

16  hr 

18.75 

7.7 

4.82 

0.58 

30.5 

24  hi 

20.06 

15.2 

5.10 

0.64 

44.0 

40  hr 

24.58 

41.2 

6.06 

0.80 

68.0 

48  hr 

30.44 

74.8 

7.28 

0.95 

77.1 

46 

1.59 

10.53 

Metal  Specimen  Data 


Test  Cell  Data 


■gilt  change,  mg/cm2 


Metal  discoloration,  deposits, 
pittr  or  etching: 


Al 

♦0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Tt 

0.00 

Centrifuge,  vol  % 

None 

Ag 

♦0.04 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

0.14 

At  and  above  oil  level 

I  vat 

Mg 

♦  0.02 

- 

Al 

L  yellow 

- - - - 

Test  Conditions 

Ti 

Brown 

Sample  temperature,  °l- 

375 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  lute,  litcr/hr 

130 

Cu 

Yellow 

Condensate  return 

No 

Mg 

Green-brown 

(at  Blend  <9  ! )  of  065  19  and  0-65-21 
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•1ST  NO.  203-6.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  375°F 


Vis, 

cs/IOO°F 

100°F  Vis 
Increase,  9? 

Vis, 

es/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt9f 

Overhead  Sample  I 

Acidity, 
mg  KOH/g 

Initial 

17.72 

4.67 

0.25 

16  hr 

1 9.03 

7.4 

4.91 

0.61 

28.5 

24  hr 

20.23 

14.2 

5.19 

0.69 

41.4 

40  hr 

24.58 

38.7 

6.16 

0.81 

64.9 

48  hr 

29.18 

64.7 

7.21 

0.94 

74.4 

45 

1.59 

10.68 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2  : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0.02 

Centrifuge,  vol  % 

None 

Ag 

+0.06 

Steel 

+0.04 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.14 

At  and  above  oil  level 

L  var 

Mg 

+0.04 

Test  Conditions 

Al 

L  yellow 

Ti 

Brown 

Sample  temperature,  “F 

375 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Yellow 

Condensate  return 

No 

Mg 

Green-bro'-  n 

TEST  NO.  204-1.  RESULTS  01  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-l  1 26<a>  AT  375°F 


i  Vis, 
cs/100°l 

100°1-  Vis 
Increase,  9 < 

- . - 

Vis, 

es/2 10°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oi!  Loss, 
wt  9! 

Overhead  Sample 

MjJJ 

jgmwmm 

Initial 

16.21 

wmm 

4.14 

0.16 

I 

16  hr 

17.81 

4.44 

0.53 

24  hr 

19.09 

4.69 

0.58 

40  hr 

23.43 

5.51 

0.77 

48  hr 

27.65 

■s 

6.30 

0.97 

— 

46 

1.48 

9.87 

Metal  Spe 

cimen  Data 

Test  c  ell  Data 

Weight  change,  mg/cm2  :  Al 

+0.02 

Sledge  in  oil:  200-mesh  filter 

None 

Ti 

+0. 1 2 

Centrifuge,  vol  9 1 

None 

Ag 

+0.02 

Steel 

+0,06 

1'uhc  deposits:  Below  oil  level 

None 

Cu 

0.10 

At  and  above  oil  level 

L  var 

Mg 

M1.0H 

Metal  discoloration,  deposits. 

lest  Condition 

X 

Al 

ii 

l  hrown 

Sample  temperature.  ul- 

375 

Ay 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rale,  liter/hr 

130 

Cu 

Green-brown 

Condensate  return 

No 

Mg 

Brown 

(a)  Blend  (ill  o!  0-65-18  and  0-65-21 


1.3 


TEST  NO,  204-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  J-i  127<»>  AT  3?5°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Overhead 

Oil  Lost, 

Ovoffead  Sample 

c*/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

Wt,g 

wt%  ' 

imern— 

■BEliSuSJ 

Initial 

15.62 

mtmmm 

3.95 

0.12 

■  ■ 

16  hr 

17.4$ 

4.25 

0.52 

30.9 

24  hr 

18.69 

4.48 

43.8 

40  hr 

22.41 

5.13 

64.5 

48  hr 

25.54 

■B 

5.68 

0.95 

71.0 

44 

1.54 

9.54 

|  Metal  Specimen  Data 

Test  Ceil  Dat 

a 

1  Weight  change,  mg/cm2 :  Al 

+0.02 

Sludge  in  oil:  200-mesh  filter 

None 

ii 

+0.04 

CentrifUge,  vol  % 

None 

Ag 

+0.04 

Steel 

+0.10 

Tube  deposit?:  Below  oil  level 

None 

Cu 

-0.04 

At  and  above  oil  level 

1.  var 

Mg 

+0.06 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching:  Al 

L  yellow 

Ti 

L  brown 

Sample  temperature,  °1 

F  375 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Green-brown 

Condensate  return 

No 

Mg 

L  yellow 

(*)  Blend  (1:3)  of  045-18  and  045-21. 


TEST  NO.  204-3.  RESULTS  OF  NONREFLUX  GXIDaTION-CORROSION  TEST  ON  J-l  128<a>  AT  375°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt% 

Overhead  Sample  | 

Acidity, 
mg  KOH/g 

Vis, 

ts/100°F 

Initial 

16.86 

4.37 

0.20 

_ 

16  hr 

18.19 

7.9 

4.61 

0.56 

29.4 

24  hr 

19.36 

14.8 

4.85 

o.60 

42.5 

40  hr 

23.27 

5.64 

0.79 

66.9 

48  hr 

26.98 

60.0 

6.37 

0.99 

76.0 

46 

1.65 

10.29 

Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm2  :  Al 

+0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0.04 

Centrifuge,  vol  % 

None 

Ag 

«>.oo 

Steel  +0.14 

t  Hoc  deposits:  Below  oil  level 

None 

Cu 

-O.iO 

At  and  above  oil  level 

L  var 

Mg 

+0.18 

Metal  discoloration,  deposits, 

Vest  Conditions 

nittine.  or  etchinn:  A ■. 

l 

a  » 

L  brown 

1 - 

.  io^.apic  te.nperature,  ° 

375 

A  i 

Yellow 

Simple  votume,  ml 

Steel 

btuc 

ha  rate,  liter/hr 

Ca 

drown 

Cor.aer.s&te  return 

No 

Mg 

brown 

(a)  Blind  (3: 1)  of  0-65-18  and  045-21 


i  ! 


TEST  NO  204-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  M  |29<*>  AT  375°F 


Vis. 

cs/10O°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Less, 
wtv? 

Overhead  Sample  1 

Acidity, 

jiuJCQHVe 

vn; 

es/100°F 

Initial 

15.31 

- 

3.84 

0.09 

- 

16  hr 

17.50 

14.3 

4.19 

0.47 

30.3 

24  hr 

18.87 

23.3 

4.43 

0.54 

42.2 

40  hr 

22.75 

48.6 

5.08 

0.71 

59.8 

48  hr 

25.79 

68.5 

5.57 

0.86 

- - - 

67.6 

43 

1.53 

9  28 

Metal  Specimen  Data 


Weight  change,  mg/cm2  : 

Al 

+0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

+0.02 

Steel 

+0.06 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.12 

At  and  above  oil  level 

L  var 

Mg 

+0.08 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

Al 

Ti 

L  brown 

Sample  temperature,  °F  375 

Ag 

Yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Green-brown 

Condensate  return  •  No 

Mg 

No  change 

(a)  Blend  (1:9)  of  0-65-18  and  0-65-21. 

Test  Cell  Data 


TEST  NO  204-5,  RESULTS  OF  NONREEl  CX  OXIDATION-CORROSION  TEST  ON  J-l  1 2M»<a*  AT  375°F 


Vis. 

cs/ 1 00"  1 

100° I  Vis 
Increase,  '< 

Vis. 

cs/2  I0°E 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Losv 
\vt  'V 

Overhead  Sample  1 

Acidity, 
mg  KOH/g 

Vis, 

cs/IOO°F 

Initial 

17.30 

4.50 

0.22 

16  hr 

18.70 

8.1 

4.79 

0.57 

31.3 

24  hr 

1  0.47 

15.4 

5.07 

0.63 

45.0 

40  hr 

24.89 

43.9 

6.12 

0.78 

69.8 

48  hr 

.1 1  (16 

79.5 

7.41 

0.96 

79.1 

47 

140 

10.56 

Metal  Specimen  Data 


Weight  change.  mg/cm2 : 


Vletal  discoloration,  deposits, 
pitting.  or  etching: 


Al 

Ti 

Ag 

Steel 

(  u 

Mg 


\l 

ri 

Ag 

Steel 

Cu 

Mg 


+0.06 
+0.03 
+0.14 
+0.03 
004 
♦  0.10 


i  yellow 
I  brow n 
Yellow 
Ulnc 

(ireen-luown 
Brow  n 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  tiller  None 

Centrifuge,  vol  '?  None 

Tube  deposits:  Below  oil  level  None 

A I  and  above  oil  level  L  var 


1  es'  Conditions 


Sample  temporal. .re.  “I  375 

Sample  volume,  ml  200 

Arrrate.liter.hr  130 

Condensate  return  No 


(al  Blend  (•»  I  I  of  0  65- 1 K  and  0-65-21 


45 


TEST  NO.  204-6.  RESULTS  Ol  NONREILUX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT  375  I 


Vis, 

■4 

> 

Vis, 

Overheat 

Sample 

cs/100°F 

Increase,  7, 

cs/2 10°F 

mg  KOH/g 

Wt,  g 

wt% 

Acidity, 

Vis, 

mg  KOH/g 

cs/100°F 

Initial 

17.55 

_ 

4.61 

0.21 

16  hr 

18  88 

7.6 

4.87 

0.61 

28.8 

24  hr 

20.11 

14.6 

5.16 

0.63 

41.9 

40  hr 

24,49 

39.5 

6.15 

0.77 

66.3 

4B  hr 

29.34 

67.2 

7.19 

0.90 

76.1 

46 

1.48 

10.70 

j  Metal  Specimen  Data 

Test  Cell  Data  j 

|  Weight  change,  mg/cm2  :  Al 

+0.04 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0.06 

Centrifuge,  vol  % 

None 

Ag 

+0.04 

Steel 

+0.04 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.04 

At  and  above  oil  level 

L  var 

Mg 

+0.12 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching:  A1 

L  yellow 

— 

Ti 

L  brown 

Sample  temperature,  °F  375 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Green-brown 

Condensate  return 

No 

Mg 

Brown 

TEST  NO.  205-1.  RESULTS  Ol  NONREFLUX  OXIDATION-CORROSION  TEST  ON  K-1004<a>  AT  375°F 


Vis. 

cs/KK)°E 

100°l  Vis 
Increase,  % 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  V< 

Overhead  Sample  j 

Acidity, 
mg  KOH/g 

cs/100°F 

Initial 

16  <16 

4.12 

0.17 

16  hr 

17  61 

9.7 

4.39 

0.51 

28.0 

24  hr 

18.81 

17.1 

4.62 

0.65 

40.0 

40  hr 

22.69 

41.3 

5.35 

0.83 

59.5 

48  hr 

26.62 

65.8 

6.05 

0.98 

64.9 

45 

1.55 

9.95 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/enr : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Sludge  <n  oil:  200-mesh  filler 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

-0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

0.12 

At  and  above  oil  level 

L  var 

Mg 

+0  02 

_ 

Al 

L  tan 

L  brown 

Test  Conditions 

Ti 

'  Sample  temperature,  °F 

375 

Ag 

L  tan 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

L  green 

Condensate  return 

No 

Mg 

Tan 

la i  Blend  (l  l)of  0-65-19  and  0-65-25 


♦6 


TEST  NO.  205-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  K-1005<»>  AT  375°F 


Weight  change,  mg/cm2 : 

A1 

+0.02 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.02 

Cu 

-0.12 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

L  tan 

Ti 

L  brown 

Ag 

L  tan 

Steel 

Blue 

Cu 

L  brown 

Mg 

L  pink 

Sludge  in  oil: 

200-mesh  Alter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Test  Conditions 

Sample  temperature,  °F 

375 

Sample  volume,  ml 

200 

Aii  rate,  liter/hr 

130 

Condensate  return 

No 

(a)  Blend  (1:3)  of  0-65-19  and  065-25. 


Metal  Specimen  Data 

Weight  change,  mg/cm2  : 

Al 

-0.02 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.12 

Mg 

+0.02 

Metal  discoloration,  deposits 

pitting  or  etching: 

Al 

L  tan 

Ti 

L  brown 

Ag 

Tan 

Steel 

Blue 

Cu 

1  green 

Mg 

L  pink 

(a)  Blend  (3: 1 )  of  0-65-19  and  0-65-25 


TEST  NO.  205-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  K-10Q7<»>  AT  375°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt% 

rwt... 

d  Snmnle  ] 

Acidity, 
mg  KOH/g 

MZSW 

Initial 

14.95 

_ 

3.78 

16  hr 

16.78 

12.2 

4.05 

29.4 

24  hr 

18.02 

20.5 

4.27 

41.5 

40  hr 

21.69 

45.1 

4.88 

59.1 

48  hr 

24.50 

63.9 

5.38 

0.91 

63.3 

43 

1.43 

9.28 

|  Metal  Specimen  Data 

Test  Cell  Data  f 

|  Weight  change,  mg/cm2 :  A1 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.02 

Steel  0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.10 

At  and  above  oil  level 

L  var 

Mg 

-0.02 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching:  A1 

No  change 

- - 

Ti 

L  brown 

Sample  temperature,  ° 

F  375 

Ag 

Tan 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Brown 

Condensate  return 

No 

Mg 

No  change 

(a)  Blend  (1:9)  of  &6S- 1 9  and  CMS5-25 . 


TEST  NO.  205-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  K-1008**)  AT  375°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  1 

Acidity, 
mg  KOH/g 

ilKM 

111111113 

Initial 

17.38 

HIM 

— 

16  hr 

18.76 

i 

30.3 

24  hr 

20.04 

0.66 

43.8 

40  hr 

24.71 

0.86 

68  6 

48  hr 

30.09 

73.1 

7.27 

1.07 

78.3 

47 

1.74 

10.54 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


A1 

Ti 

A* 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.02 

0.00 

0.00 

0.00 

-0.04 

0.00 


L  tan 
Brown 
L  tan 
Blue 
L  green 
L  pink 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,  °l  375 

Sample  volume,  ml  200 

Air  rate,  liter/hr  1 30 

Condensate  return  No 


None 

None 

None 
L  var 


(a)  Blend  (9: 1 )  of  0-65-19  and  0-65  25. 


48 
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TEST  NO.  20S-6.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-21  AT  375°F 


Vis,  10CPF  Vis  Vis,  Neul.  No., 

cs/100°F  Increase,  %  cs/210°F  mg  KOH/g 


Overhead  Oil  Loss, 
Wt,  g  wt  % 


Overhead  Sample 

— rVi*. — 

mg  KOH/g  cs/100°F 


Metal  Specimen  Data 
Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

0.00 

Ag 

+0.02 

Steel 

0.00 

Cu 

-0.08 

Mg 

0.00 

A1 

No  change 

Ti 

L  brown 

Ag 

L  tan 

Steel 

Blue 

Cu 

Brown 

Mg 

No  change 

Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 

Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  207-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0*5-25  AT  37S°F 


Oil  Loss, 
wt  % 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2 10°F 

Neut.  No., 

mg  KOH/g 

Overhead 

Wt,g 

14.71 

3.67 

0  07 

_ 

16.35 

11.2 

3.93 

0.46 

27.0 

17.41 

18.4 

4.13 

0.59 

38.5 

20.68 

40.6 

4.64 

0.76 

56.5 

23.06 

56.8 

5.02 

0.94 

61.6 

Metal  Specimen  Data 

Weight  change,  mg/cm* : 


i  Overhead  Sample  1 

Acidity, 
mg  KOH/g 

— vs: — 

cs/100°F 

1.54 

9.03 

Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


L  yellow 
Brown 
Yellow 
Blue 

Orange  A  brown 
L  yellow 


Test  Conditions 

Sample  temperature,  °f 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 
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Vis, 

100°F  Vis 

Vis, 

cs/100°F 

Increase,  % 

cs/210°F 

14.71 

_ 

3.67 

16.81 

14.3 

4.00 

18.33 

24.6 

4.26 

23.05 

56.7 

5.01 

26,32 

78.9 

5.50 

Metal  Specimen  Data 


Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

♦0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.04 

Cu 

-0.18 

Mg 

+0.04 

Al 

L  yellow 

Ti 

Yellow-tan 

Ag 

L  yellow 

Steel 

Blue 

Ca 

Brown-green 

Mg 

L  yellow 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Test  Cell  Data 


Sludge  ;n  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

Yes 

Vis, 

es/100°r 


100°!  Vis 
Increase,  % 


''is, 

cs/2!0°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  'X 


Metal  Specimen  Data 


Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching' 


Al 

0.0  ' 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.04 

Cu 

0.00 

Mg 

0.00 

Al 

No  charge 

Ti 

Tan 

Ag 

L  yellow 

Steel 

Brown-blue 

Cu 

Orange 

Mg 

No  change 

|  Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Test  Conditions 

Sample  temperature.  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

Yes 

I 


TEST  NO.  208-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0^5-25  AT  38S°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  l 

1131 

■m 

Initial 

14.71 

3.67 

0.07 

_ 

16  hr 

17.04 

15.8 

4.04 

0.57 

37.3 

24  hr 

18.60 

26.4 

4.29 

0.68 

51.4 

40  hr 

23.28 

58.3 

5.03 

1.05 

70.0 

48  hr 

26.14 

77.7 

5.47 

1.30 

73.2 

48 

1.68 

9.24 

|  Metal  Specimen  Data 

Test  Cell  Data  | 

|  Weight  change,  mg/cm2  :  A1 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

+0.02 

Cenf-iluge,  vol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposes:  Below  oil  level 

None 

Cu 

-0.20 

At  and  above  oil  level 

None 

Mg 

+0.02 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching:  A1 

L  yellow 

- - - 

Ti 

Yellow-tan 

Sample  temperature,  °F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Brown-green 

Condensate  return 

No 

Mg 

L  yellow 

TEST  NO.  208  4  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-65-31  AT  385°F 


Vis, 

es/100°F 

100°F  Vis 
Increase, 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  ! 

Acidity, 
mg  KOH/g 

1 

MEM 

3.23 

■ 

15.3 

3.56 

37.3 

■on 

24  6 

3.74 

52.4 

■ 

51.0 

4.26 

0.69 

74.5 

|  48  hr 

BEE3H 

71.8 

4.60 

0.74 

800 

47 

1.07 

10.32 

I  Metal  Specimen  Data 

Test  C  ell  Data  j 

Weight  change.  mg/cms : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

+0.02 

Steel 

+0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

0.02 

At  and  above  oil  level 

None 

Mg 

0.00 

Al 

No  change 

Test  C  onditions  | 

Ti 

Yellow 

Sample  temperature,  °F 

385 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Brown-blue 

Air  rate,  litcr/hr 

130 

Cu 

Orange 

Condensate  return 

No 

Mg 

No  change 

TEST  NO  210-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-14  AT  347°F 


Vis, 

cs/lOO°F 

100°F  Vis 
Increase. % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

17.71 

— 

4.67 

0.24 

48  hr 

17.36 

-2.0 

4.S4 

0.84 

96  hr 

17.36 

-2.0 

4.53 

1.10 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.08 

Mg 

+0.08 

Al 

L  yellow 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Purple 

Cu 

Green-pink 

Mg 

L  yellow 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 
L  var 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


96+  hr 
96+  hr 


Test  Conditions 


Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  210-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT347°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  '? 

Initial 

17.55 

4.61 

0.21 

48  hr 

17.34 

-1.2 

4  51 

0.84 

96  hr 

17.27 

-1.6 

4.50 

lit) 

2 

- - * — 

_ 

Test  Cell  Data 

Al 

+  0.02 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge, 

< 

c 

Trace 

Ag 

0.00 

Steel 

+002 

l  ube  deposits: 

Belov  oil  level 

None 

Cu 

-  )  1 0 

Al  and  above  oil  level 

l  var 

Mg 

+0  10 

Breakpoint  Data 

Al 

1  yellow 

Neut.  no 

96+  hr 

1 1 

Ag 

Steel 

1  brown 

1  yellow 

Purple 

!00'’t  vis 

96+  hr 

Test  Conditions 

Cu 

Pink-brown 

Mg 

L  yellow 

Sample  temperature,  °l 

347 

Sample  volume. 

ml 

2(H) 

Air  rate,  liter/hr 

111 

Condensate  return 

Yes 

Metal  Specimen  Data 


Weight  change,  mg/cm’ 


Metal  discoloration,  deposits, 
pitting,  or  etching 


TEST  NO.  210-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  347°F 


Vii 

cs/100°F 

100JF  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neul.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

initial 

_ 

4.67 

0.25 

48  hr 

-1.5 

4.55 

0.86 

96  hr 

-1.9 

4.52 

1.13 

2 

Metal  Specimen  Data 

Test  Cell  Data 

j  Weight  change,  mg/cm*: 

Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

As 

+0.02 

Steel 

+0.04 

Tube  deposits: 

Below  oil  level 

None- 

Cu 

-0.10 

At  and  above  oil  level  L  var  I 

Mg 

+0.06 

Breakpoint  Data 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

1.  yellow 

Neut. 

no. 

96+  hr 

Ti 

L  brown 

100°F  vis 

96+  hr 

Ag 

L  yellow 

Steel 

Purple 

Test  C'onditionk 

Cu 

Pink-brown 

Mg 

L  yellow 

Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

T  EST  NO.  210-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-21  AT  347°F 


Vis, 

cs/100°F 

I00°F  Vis 
Increase.  '7 

Vis. 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt  7 

0.07 

0.70 

0.91 

3 

Metal  Specimen  Data 

lest  Cell  Data 

Weight  change,  mg/cm5: 

Al 

0.00 

Sludge  in  oil 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol ''! 

Trace 

Ag 

+0.02 

Steel 

+0  02 

Tune  deposits 

Below  oil  level 

None 

Cu 

-0  16 

At  and  above  oil  level 

1  sar 

Mg 

+0.04 

Breakpoint  Data 

Metal  discoloration,  deposits. 

pittmg.  or  etching 

A! 

L  ye  Him 

Neut  no 

96+  hr 

Ii 

1  brow  n 

lOO'T  us 

96+  hr 

Ag 

1  yellow 

Steel 

Purple 

1  eM  i  on  Jilions 

Cu 

Brown-purple 

Mg 

1  yellow 

Sample  temperature  “I-  147 

Sample  volume,  ml  20(1 

An  rale,  liter  hr 

10 

Condons,  le  return  Yes 

Vis. 

1  (in  1  \  i. 

Vis 

\ .  .  j  (  \ 

1 

is  mo"i 

hu  hmv  , 

s  s  id  | 

nip  k  t  ill  i; 

initial 

14.71 

\  f>; 

\)  c  1 7 

4K  ht 

14.44 

+ 1 1. 

1  (<H 

0  ;  i 

46  hr 

14  45 

•  (»7 

1  01 

Meta!  Specimen  Data 


1  esl  t  ell  Data 


Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  ' 

Trace 

Ag 

+0.02 

Steel 

+0.02 

1  uhe  deposits: 

Below  oil  level 

None 

C  u 

Mg 

-0.16 

+0.02 

At  and  above  oil  level 

1  var 

Breakpoint  Data  j 

Al 

I.  yellow 

Neut.  no. 

06+  hr 

li 

Ag 

Stec' 

L  hrr-.VIl 

E  yellow 

Purple 

1  (MTT-  vis 

96+  hr 

1  est  Conditions 

Cu 

Purple-brown 

L  yellow 

Mg 

Sample  temperature,  °E  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr 

10 

Condensate  return  Yes 

Weight  change,  n)g/cin* . 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


TEST  NO  211-1.  RESULTS  Ol  RET  LUX  OXIDATION-CORROSION  TEST  ON  0-65-14  AT  347"! 


Vis, 

es/lftO°l 

100“!  Vis 

1 ncrease . ' 

Vis. 

cs/2  K.'T 

Neut.  No., 
mg  KOIl/g 

Oil  1  oss. 
wt  < 

Initial 

17.71 

4.67 

0.24 

46  hr 

17.52 

-  1  1 

4  59 

1  10 

144  hr 

1  7.4K 

-13 

4  56 

1.24 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm2: 

Al 

0.00 

li 

0  00 

Ag 

0.00 

Steel 

0.00 

( Yi 

-0  16 

Mg 

♦  0.04 

Metal  discoloration,  deposits, 

pitting,  or  etching 

Al 

1  yellow 

It 

1  an  blue 

Ag 

1  yellow 

Steel 

blue 

Cu 

(iiccn  brown 

Mg 

l.  yellow 

!  est  (  ell  Dala 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol 

1  race 

1  uhe  deposits' 

Below  oil  level 

1  var 

At  and  above  oil  level 

None 

Breakpoint  Data 

Neut  no 

I 44+  hr 

100T  Vis 

144*  hr 

I  est  Conditions 


Sample  temperature.  °l 

147 

Sample  volume,  ml 

200 

Air  rate,  liler/hr 

Id 

Condensate  return 

Yes 
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1 1  Si  NO  .’ll.'  HI  SI  I  IS  Ol  HI  I  I  I  \  0\ll)  \  KON  (  OKROSION  II  S  I  ON  (M.‘  IS  A  I  14  7  I 


V  IN, 

Vis 

Vis. 

Neut  No  . 

Oil  !  o  A, 

Cs/|(l()"l 

Inerease, 

ss/:if)'i 

mg  KOll/g 

wt  ; 

Metal  Specimen  Data 


Weight  change,  ing/cin2: 


Mel  .1  discoloration,  deposits, 
pitiing,  or  etching: 


1.  yellow 
L  hrown 
L  yellow 
Blue 

Brown-green 
L.  yellow 


I  est  Cell  Data 


Sludge  in  oil 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

l  ube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Breakpoint  Data 


Neut.  no. 

144-r  hr 

100°I-  vis 

144+  hr 

Test  Conditions 


Sample  temperature,  °l- 
Sample  volume,  ml 
Air  rate,  liier/hr 
Condensate  return 


1 1ST  NO  ’11-3.  Kl  SCI  TSOI  R1  I  1  CX  OXIDATION-CORROSION  H  ST  ON  0-6519  AT  347°F 


Vis. 

cs/’itn- 


M  talS"  .ol 

Weight  change,  mg/cm5:  At 

Ti 
Ag 
Steel 
Cu 
Mg 

Metal  discoloration,  deposits, 
pitting,  or  etching  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


I  yellow 
Brow  n-hlue 
I.  yellow 
Bh.e 

Brown  given 
( , reeil  yellow 


Neut  No.. 

Oil  Loss. 

mg  KOII/g 

Wt  r'f 

0.25 

IP 

1.31 

3 

!  lest  (  ell  Data 

Sludge  in  nil 

200  mesh  filter 

None 

Centrifuge,  vol 

Trace 

1  ube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Breakpoint  Data 

i  Neut  no 

144+  hr 

|  1  (MCI  vis 

144+  hi 

|  1  est  <  orulitions 

Sample  temperature.  °l  347 

Sample  volume. 

ml  200 

Air  rate,  liter/ hr 

10 

Condensate  return  Yes 

1 !  S!  M!  .’114  HI  St  I  t  S  Ol  HI  !  I  t  \  0\!i '  A  I  H  IN  <  t  UK  >SION  IIM  OMIr.'i  ’  I  \  i  *4  . 


Metal  Specimen  Data 


Weight  change,  mg/cm5: 


Vis. 

IOO‘T  Vis 

Viv 

Nt*u!  No  , 

.  s/100"! 

1  nt  tt'JH',  i 

ss/’un 

mg  KOII/g 

15  11 

7h 

0.07 

15  45 

2.3 

3  HO 

IWO 

15  45 

2.5 

370 

1  01 

Metal  discoloration,  deposits, 
pitting,  or  etching: 


L  yellow 
Brown 
L  yellow 
Blue 

Brown-green 
No  change 


Test  (  ell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vo! 

'ube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 

Neut.  no.  1 44+  hr 

I00"F  vis  144+ hr 

Test  Conditions 

Sample  temperature,  °l 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  211-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-25  AT  U7°E 


100°F  Vis 
Increase, '% 


Neut.  No., 
mg  KOH/r 


Oil  Loss, 

wt  '7< 


Meta!  Specimen  Data 

Weight  change,  mg/cmT 


Metal  discoloration,  deposits, 
pitting,  or  etching 


I  yellow 
Brown 
L  yellow 

Blue 

Brown  pir.k 
No  change 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol 

Tube  deposits  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut  no. 
1 00°E  vis 


lest  Conditions 


144+  hr 
144+  hr 


Sample  temperature.  °E 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  >cturn 
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||  SI  M)  |  :  I  KISI  I  | '  Ol  hi  II  l  \  OXlllA  I  ION  <  ok  HOMOS  !  I  M  OS  Im.i  <4  \  !  l  l 


1 —  . 

Vis, 

i  s/|lll»"l 

. .  . . 1 

IOIt'1  Vis 

1  ik  lease. 

V  I'. 

cs/210'T 

Neut  ;Mo 
mg  kOll/35 

Imtu! 

17  71 

4.67 

0.24 

144  In 

17.49 

-1.2 

4.56 

1 .  .10 

192  In 

17  tl 

-2  3 

4  51 

1.56 

Metal  Specimen  Datj 


Weight  change,  mg/cm2 : 

Al 

000 

li 

+0.02 

Ag 

0  00 

Steel 

+0.01 

Cu 

-0.12 

Mg 

+0.06 

Metal  discoloration,  deposits. 

pitting,  or  etching 

Al 

No  change 

li 

l  blue 

Ag 

1  an 

Steel 

Blue  green 

Cu 

L  green 

Mg 

Ian 

Test  (  oil  Data 


Sledge  in  oil; 

200  a  filter 

None 

(  entritugc,  vol  " 

Trace 

I  ube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

M  var 

Breakpoint  Data 

Neut.  no. 

192+  hr 

100°I-  vis 

192+  hr 

Test  Conditions 


Sample  temperature,  °i; 

msm 

Sample  volume,  ir.1 

Air  rale,  liter/hr 

BOB 

C  ondensate  return 

T|  S  I  NO.  212-2  Kl  SCI  I  S  Ol  RI  I  I  CX  OXIDATION-CORROSION  1 1  SI  ON  0-65-14  AT  347°L 


Vis. 

cs/IOtTT 

I00°l  Vis 
Increase. 

Vis, 

cs/2 10“l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt 

4.67 

0.24 

- 1 9 

4.54 

1.37 

-2.6 

4  49 

- -  1  ■—  •  “ 

1  54 

4 

•  tl  Spec imeu  Data  I  'Ies*  "  "  ,v«ta 


Weight  change,  mg, 'cm2  Al 

0()0 

Sludge  in  oil: 

200-mesh  filter 

None 

li 

-0.02 

Centrifuge,  vol 

Trace 

Ag 

0  00 

Steel 

+  0.06 

1  uire  deposits; 

Below  oil  level 

None 

(11 

-0  1  2 

At  and  above  oil  lerel 

M  var 

Ml’  -*  0. 1 0  _ 

i  Breakpoint  Data 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

li 

Ag 
Steel 
l  u 
Mg 


No  change 

1  an 
i  -n 

Neut  no 

100‘i  vi> 

192-t  hr 
IK2+  hr 

Blue  green 

1  est  Conditions 

1.  green 

Ian 

|  Sample  temperature.  QF 

.147 

Sample  volume, 

ml 

200 

All  rate,  liter/hr 

10 

Condensate  return 

Y‘*s 
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II  SI  NO  >1’  l  RFMIISOI  HU  1  UX  OXll.'M  ION-CORROSION  II  ST  ON  0-6V  IH  Al  347"F 


Metal  Specimen  Data 


Vi*. 

cs/IOO°l 

100r‘l  Vis 
Increase,  'T 

Vis, 

cs/2IO°l 

Neut.  No., 

mg  KOH/g 

Oil  Loss, 

wt 

Initial 

0.21 

144  hr 

-0.9 

1.35 

192  hr 

■■ 

-1.6 

■■ 

1.50 

6 

Test  Tell  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  on  etching: 


Al 

-0.02 

Ti 

-0.0? 

Ag 

-0.02 

Steel 

+004 

Cu 

-0.20 

Mg 

♦  0.10 

Al 

L  yellow 

Ti 

L  brown 

Ag 

Tan 

Steel 

Blue 

Cu 

Rose-green 

Mg 

tan 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


!r°.  hr 
192+  hr 


Test  Conditions 


Sample  iompwiatur:,  °F  347 

Sample  volume,  ml  200 

Air  rate,  litcr/hr  10 

Condensate  return  Yes 


None 

None 

None 
M  var 


TEST  NO.  212-4.  RESULTS  OF  REFLUX  OXIDA I  ION-CORROSION  T  EST  ON  0-65-19  AT  347°F 


Vis, 

cs/100°F 

I00°F  Vis 
Increase,  '3 

Vis. 

cs/210'T 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

17.72 

4.67 

0.25 

144  hr 

17.33 

a  -7.2 

4.51 

1  34 

192  hr 

17.1  / 

-3.1 

4  47 

.  j 

1.60 

4 

-- 

Metal  Specimen  Peta 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


l  est  Cell  Data 


2.00 

Slwlpp  in  oil- 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  "/< 

None 

Ag 

+0.04 

Steel 

♦  0  0a 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0  14 

At  and  above  oil  level 

M  var 

Mg 

+0.06 

Breakpoint  Data 

Al 

L  yellow 

Neut  no 

192+ hr 

Ti 

l  brown 

1(KJ°I  vis 

192+  hr 

Ag 

lan 

Steel 

Blue 

Test  Conditions 

(u 

Rose -green 

Mg 

1  an 

Sample  temperature,  °l;  347 

Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


200 

10 

Yes 
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H  St  SO 


HI  SI  I  TSOI  HI  I  1  t  \  OXIDATION-.  OKKOSION  !l  S'!  ON  065-21  At  '47 -'I 


cvMtMH 

ItKf'l  Vis 
increase. 

Vis 

Ncut.  No., 
mg  KOM/g 

Oti  i  -ss  . 
wi  : 

trim.il 

I'M 

7  71, 

0  07 

144  >11 

|S  '5 

♦  2  9 

3  83 

1.10 

in 

I'.fiV 

3.82 

1.1/ 

(> 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  tng/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

0.00 

Ii 

-0  02 

Ag 

0.00 

Steel 

+  0.02 

Cu 

-0  14 

Mg 

+  0.02 

Al 

1  yellow 

li 

Brown 

Ag 

I.  yellow 

Steel 

Blue 

Cu 

Rose-Brow  n 

Mg 

No  change 

Sludge  in  oil: 


200-mesh  tiller 
Centrifuge,  voi 


I  uhe  deposits.  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Scut.  no. 
1 00'JI  vis 


102-1  hr 
102-1  hr 


I  est  Conditions 


Sample  temperature,  °l  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


None 

None 

None 
I.  var 


TFSTNO  213-1.  RKSUMSOF  RFHUX  OXIDATION-CORROSION  TEST  ON  065-33  Al  385"! 


Neut.  No., 
mg  KOH/g 


Oil  Loss,, 

wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cmJ  : 

A! 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.16 

Mg 

0.00 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

A1 

No  change 

Ti 

Tan 

Ag 

No  change 

Steel 

Blue 

Cu 

L  brown 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  icluni 

Yes 

TEST  NO.  213-2.  RESULTS  OF  RF.FLUX  OXIDATION-CORROSION  TEST  ON  0-65-37  AT  385°F 


Vis, 

ts/'210°F 

Neut.  No., 
mg  KOH/g 

3.43 

0.34 

8.30 

11  37 

15.02 

18.98 

136.8 

24.3 

Oil  Loss, 
wt  % 


Metal  Specimen  Data 

|  , 
Weight  change,  mg/cm*  : 

Al 

0.00 

I 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-  5.70 

Mg 

+0.02 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

Tin 

Ag 

No  change 

Steel 

Blue-green 

Cu 

H  etching 

Mg 

No  chAnge 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

L  var 

L  var 

Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

Yes 
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II  SI  NO  21  M  Kl  SI  I  IS  Ol  HI  |  |  (  \  0X11)4  I  ION  <  OKKOSION  I  I  S  I  ON  01,1,  I  A  I  1K5’I 


Vis, 

cs/100‘1 

1001  Vis 

Ine  re  aw. 

Vis. 

cs/.’IO"l 

Ncul.  No., 
mg  M)H/g 

Oil  Loss, 
w  t 

Initial 

1  2.92 

■ 

■ 

Wi  hr 

IK. 00 

U>.5 

24  hr 

20.23 

40  hr 

23.99 

K5.7 

4K  hr 

>5.54 

_ 

97.7 

WmStm 

0.K6 

45 

Metal  Specimen  Data 

Wf  ij*ht  change,  rnp/,  m‘  : 


Metal  discoloration,  deposits, 
pitting,  or  etching; 


Al 

0  00 

li 

0,00 

Ag 

♦  0.02 

Steel 

*0.02 

Cu 

0.10 

Mg 

0.04 

Al 

No  change 

li 

1  an 

Ag 

No  change 

Steel 

Blue-green 

Cu 

1.  brown 

Mg 

No  change 

I  est  (  ell  Data 


Sludge  in  oil : 

200-mesh  filter 

N'*ne 

Centrifuge,  vo!  % 

None 

l  ube  deposits: 

Belov,  oil  level 

None 

At  and  above  oil  level 

None 

l  est  Conditions 

Sample  temperature.  ”1  3K5 

Sample  vole  me,  ml  200 

Air  rate,  liter/hr  130 

Condensate  return  Yes 


It  SI  NO  213-4.  Kl  SI  I  ISOI  NONK!  I  l  IX  OX1IM  I  ION-CORROSION  MSI  ON  04(5-3*  AT  385"l- 


Vis, 

is  100  1 

100  1  Vis 
Inert' a  sc. 

Vis,  1  Neut.  No., 

es  2  Mi  l  i  mgKOHg 

i 

- - 1 - i 

Overhead  Oil  Loss. 

Wt.g  !  \vt 

Overhead  Sample  j 

Acidity, 
nig  KOH/g 

Vis. 

es/ 1 00“  1 

initial 

IK  12 

4  09  n  14 

u.  in 

1  K.tiK 

3  1 

4  14  ;  0.1*- 

i 

34  In 

19.01 

4.9 

4.20  i  0.5  2 

IK.* 

40  hr 

1  ‘1  4  5 

7.5 

4  25  1  III- 

I*-  hr 

— 

in  o  i 

-- 

9  9 

4  55  |  i) 5S 

<5.2  .  :4 

;  5 ; 

14  94 

Mela;  Spe 

e nnen  l>utu 

1  est  t  VI!  1  MM  j 

Weigh 

change,  mg  enr  Al 

(MM) 

Sludge  m  oil  200-nush  1  il u* r 

None 

1  l 

(I  Mil 

(  entrituge.  vol 

None 

Ag 

M  MM 

Meet 

(MM) 

lube  lej'osit>.:  Below  oil  level 

None 

(  (i 

Hi.’ 

Al  ami  .ilnn  c  oil  lev  el 

None 

Me 

mm; 

Met.il  dist  oloiabon.  deposits 

1  est  Conditions 

pit t me  01  ett hint* 

M 

Nt»  v  1  i.i nee 

1 1 

1  an 

Sample  tempet.it ute.  1 

'K> 

A  f 

Not,  lunge 

Sample  volume,  ml 

;no 

Steel 

Blue 

\n  late,  tier  III 

1  to 

(  u 

!  brown 

Condens  ee  lelum 

No 

Nlj. 

No  change 

VS  SI  NO  JI.V.V  kl.si'l  ISOI  NONKH  I  I  X  OXIDATIONS  ORROSION  TEST  ON  0-65-37  AT  185'T 


Vis. 

pmmm 

gBi— i 

ck/I0C°F 

ii8ft 

wt  % 

mmm  . 

B 

Initial 

14.37 

3.43 

0.34 

■ . — i 

■ 

16  hr 

63.62 

343 

8.57 

12.23 

42.6 

24  hr 

159.6 

1  011 

15.78 

16.83 

52.3 

1 

40  hr 

3831 

26,.  60 

148.8 

24.3 

58.5 

48  hr 

Gelled 

_ . _ 

58.9 

51 

7.89 

|  Metal  Specimen  Data 

Test  Cell  Data 

1  Weight  change,  mg/cm2 :  A1 

0.00 

Sludge  in  oil:  200-mesh  filter 

Ti 

0.00 

Centrifuge,  vol 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  vat 

Cu 

-5.40 

At  and  above  oil  level 

1.  var 

Mg 

0.00 

!  Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching 

A1 

No  change 

— 

Ti 

Tan 

Sample  temperature.  "F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

H  etching 

Condensate  return 

No 

Mg 

No  change 

TEST  NO  213-6.  RESULTS  OF  NONRF.F  LUX  OXIDATION-CORROSION  TEST  ON  0-66-1  AT  385°V 


r 


Vis, 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

es/2 10°F 

Neut.  No. 
mg  KOH/g 

Overhead 
Wt.  g 

Initial 

1 2.92 

3.19 

16  hr 

18.02 

39 .5 

3.96 

!  0.42 

48.4 

24  hr 

20.26 

56.8 

4.26 

59.5 

40  hr 

23.98 

85.6 

-  4.76 

0.84 

67.3 

48  hr 

25.57 

97.9 

4.97 

0.84 

68.4 

Oil  Los  ,, 
wt  % 


Overhead 
Acidity,  | 


Sample 

Vis, 


mg  KOH/g 


cs/100 


44 


1.37 


7.58 


O 


Metul  Specimen  Data 


Weight  change,  mg/cm2  : 

A! 

0.00 

Ti 

0.00 

Ag 

+0  02 

Steel 

0.00 

Cu 

0.06 

Mg 

0.00 

Metal  discoloration,  deposils, 

pitting,  or  etching: 

Al 

No  change 

Ti 

Tan 

Ag 

No  chang; 

Steel 

Blue-green 

Cu 

L  brown 

Mg 

No  change 

I  esi  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  7r 

None 

Tube  deposits: 

Below  oil  level 

None 

Al  and  above  oil  level 

None 

Test  Conditions 


Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rale,  liter/hr 

130 

Condensate  return 

No 

>8  \  'l 


H  SI  NO  ’14  I.  KISU1SOI  HI  I  I  IX  OX  1 1)A  I  IOSM  OKKOMON  II  SI  ON  0-1,5  4 


Vis. 

is,  1 00"! 


100'  I  Vis 
I  in  lease,  ' 


Vis, 

es/2 10  “I 


Neul  No  . 
tng  KOH/g 


Oil  1  IISS. 
» I 


Initial 
l<>  hi 
24  lir 
40  In 
48  hr 


IS.fc  I 
I  7.00 
10  21 
1(1.00 
I  75.0 


12.7 

14.1 

V’t. 

1025 


4.1  i 
4.50 
4.K4 
(>.47 
28.70 


(1.77 
0.74 
0.84 
1.41 
4  24 


(> 


- - - ' - - - "I 

j  Me  tit!  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm2  :  A1 

-0  02 

Sludge  in  oil:  200-mcsli  filter 

N  one 

li 

0.00 

Centrifuge,  vo! 

(a) 

Ap 

0.00 

Steel 

+0.02 

Tub-  deposits:  Belov,  oil  level 

1  var 

Cu 

(UK) 

At  and  above  oil  level 

i  var 

Mg 

+0.04 

Metal  discoloration,  deposits. 

|  'lest  Conditions 

pitting,  or  etching:  Al 

L  yellow 

li 

L  brown 

Sample  temperature.  5  2K5 

Ag 

1.  yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate.  Iiter/hr  140 

Cu 

Brown 

Condensate  return  Yes 

Mg 

l.  yellow 

(a)  Insufficient  sample. 


II  S|  No  214  2.  KISUISOI  HI  II  l  X  OXIDATION  CORROSION  Tl  SI  ON  ()-(>(>-2  Al  485  I 


Vis. 

,  s,  lotri 

100'  1  Vo 

Iik  lease 

Vis. 

cs.'210'T 

Initial 

H.K4 

>  "<  7 

0.05 

1  b  hr 

15. 70 

14,4 

4.(>.< 

0  42 

24  hr 

It., 74 

; 

21.4 

4.78 

0.(i2 

40  lit 

20  \2 

i 

4b.  K 

4.28 

0.84 

4  K  in 

24.42 

_ 1 

72.8 

4.7(> 

_ 1 

0  04 

44 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  nig/cnv 

Al 

0.02 

Sludge  in  oil 

200 -mesh  filter 

None 

i 

1 

0  0? 

t  entriluge. 

V(  i!  '  • 

Notts' 

A 

y 

0.00 

Steel 

+  0.02 

Tube  depo%: 

Is  Mi  low  oil  level 

None 

( 

0  02 

At  and  abov 

e  oil  level 

Nuik 

Vfg 

0  02 

Metal  discoloration,  deposits. 

1  est  Conditions 

pitting 

or  etching 

M 

No  change 

i 

I 

1  an 

Sumpl 

e  te  nperatuu , 1  1 

<85 

Ag 

l  yellow 

Sample  volume,  nil 

200 

Stec' 

Biue 

Air  rale  I'tei/lu 

1  O 

( 

M 

Yellow-orange 

Condensate 

return 

5  cs 

Mg 

No  c  hange 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

A1 

0.06 

Ti 

0.04 

Ag 

+  0.02 

Steel 

+  (>02 

Cu 

0.06 

Mg 

0.00 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

A1 

1  yellow 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Brown 

Mg 

L  yellow 

j  Test  Cel!  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  '!• 

None 

i  Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Test  Conditions 

Sample  temperature,  'T 

385 

Sample  volume,  ml 

200 

Air  late,  liter/hr 

130 

Condensate  return 

Ye:, 

ri  ST  NO  214-4  KI  SULTS  Of  NONRI  I  I  l  X  OXIDATION-CORROSION  TF.ST  ON  0-65-39  AT  385°T 


Vis. 


n 

I00°f  Vis 
Increase, 

1 

9 

12  0 

7 

21.5 

8 

74.1 

3 

238 

Vis. 

cs/2IO°l 


Metal  Specimen  Data 


Ncut.  No., 
mg  KOH/g 


Overhead 

Wt.g 


Oil  Loss, 
wt  7, 


Overhead  Sample 


Acidity. 


Weight  change,  mg/cm* 

Al 

0  00 

Ti 

0.00 

Ag 

0.00 

Steel 

11.00 

Cu 

0.06 

Me 

+0.02 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

l  yellow 

Ii 

1  brown 

Ag 

L  yellow 

Steel 

Blue 

l  ti 

Brown 

Mg 

L  yellow 

I  cst  Cell  Data 


Sludge  in  oil 


200-ntesh  filter 
Centrifuge,  vol ' 


I  u He  deposits:  Below  oil  level 

At  and  above  oil  level 


1  osl  C  onditions 

Sample  temperature. '  I 

385 

Sample  volume,  ml 

200 

Air  late,  liter/hr 

130 

Condensate  return 

No 

TEST  NO.  214-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-66-2  AT  385°F 


Vis, 

cs/100°F 

IOO°F  Vis 
Increase,  % 

Vis, 

cs/2 10°F 

Ncut.  No  , 
mg  KOH/g 

Overhead 

Wt,  g 

Oil  Loss, 
wt  % 

Overhead  Sample 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°F 

Initial 

13.84 

3.33 

16  hr 

15  84 

14.5 

3.65 

0.44 

32.4 

24  hr 

17.05 

23.2 

3.83 

0.65 

45.8 

40  hr 

21.37 

54.4 

4.42 

0.88 

67.9 

48  hr 

26.67 

92.7 

5.10 

0.% 

74.4 

47 

1.59 

10.51 

- — I 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  ntg/cm* : 

A! 

-0  04 

Sludge  in  oil' 

XWrnesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

+0.02 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.04 

At  and  above  oil  level 

None 

Mg 

-0.04 

_ _ _ 1 

Meta)  discoloration,  deposits, 

A1 

No  change 

Test  Conditions 

pitting,  or  etching: 

— 

Ti 

Tan 

Sample  temperatuie,  F  385 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter/hr 

130 

Cu 

Yellow-orange 

Condensate  return  No 

Mg 

No  change 

TEST  NO.  214-6.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-66-3  AT  385°F 


Vis, 

cs/l00°F 

100°F  Vis 
Increase,  9f 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead 

Sample 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°F 

Initial 

16.32 

4.31 

0.14 

16  hr 

18.17 

11.3 

4.66 

0.68 

36.7 

24  hr 

19.72 

20.8 

5.02 

0.79 

53.9 

40  hr 

28.32 

73.5 

6.72 

1.12 

85.1 

48  hr 

50.47 

209 

10.85 

1.68 

96.2 

- -  “ 

58 

1.46 

10.53 

Metal  Specimen  Data 

Weight  change,  mg/cm2  : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 

,*0.08 

+0.02 

+0.02 

0.00 

0.02 

0.00 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

None 

None 

None 

L  var 

At 

L  yellow 

Test  Conditions  J 

Ti 

L  brown 

Sample  temperature,  "r 

385 

Ag 

L  yellow 

Sample  volume,  mi 

200 

Steel 

Blue 

Air  rate,  litcr/hr 

130 

Cu 

Brown 

Condensate  return 

No 

Mg 

L  yellow 

65 


Initial 

16 

hr 

24 

hr 

40 

hr 

48 

hr 

Metal  Specimen  Data 


Weight  change,  mg/ecr : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0  02 

Ti 

+0.02 

Ag 

0  00 

Steel 

+0.02 

(ii 

006 

Mg 

+  0  10 

Al 

No  change 

Ti 

Purple -brown 

V 

1  pink 

Steel 

Blue-green 

Cu 

Orange-green 

Mg 

L  yellow 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol '% 

(a) 

Tube  depocitc; 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Feet  Conditions 

Sample  lemperaturc,  "I- 
Sample  volume,  nil 
Air  rate,  iiier/hi 
Condensate  return 


lal  Incut  Ik  lent  cample 


TEST  NO.  223  !.  RESULTS  OF  REEL UX  OXIDATION-CORROSION  TEST  ON  0-65-14  AT  385°F 


Vis, 

cs/100°l 

I00°1  Vis 
Increase,  % 

Vis, 

cs/210°I- 

Neut.  No., 
mg  KOH/g 

o 

>5  o 
■/. 

y 

17.7) 

17.1  1 

-3.4 

16.97 

-4.2 

15.90 

-10.2 

4.07 

1: 1 

48  hr 

16.82 

-50 

4.07 

1  Bill 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  ing/cm:: 


pitting,  or  etching: 


A1 

•0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.02 

Cu 

-0.43 

Mg 

-0.83 

Al 

No  change 

Ti 

Blue 

Ag 

No  change 

Steel 

Blue  green 

Cu 

Orange-brown 

Mg 

1.  pitting 

Sludge  in  oil: 


200-me.sh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Trace 

Trace 

None 
H  var 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


31  hr 
45  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  223-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  065-18  AT  385°F 


Vis, 

cs/IOO°F 

100°F  Vis 
Increase,  % 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wt  % 

Initial 

17.55 

- 

4.61 

0  21 

16  hr 

17.06 

-2.8 

4.48 

1.19 

24  hr 

16  94 

-3.5 

4.40 

1.42 

40  hr 

16.49 

-6.0 

4.27 

2.03 

48  hr 

15.99 

-8.9 

3.97 

8.84 

2 

Meta!  Specimen  Data 

Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Test  Cell  Data 


Al 

t)  00 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.02 

Cu 

-0.34 

Mg 

-0.18 

Al 

L  yellow 

Ii 

Purple 

Ag 

1.  yellow 

Steel 

Blue 

Cu 

Orange-brown 

Mg 

1  pitting 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut,  no  40  hr 

IOO°I  vis  48+  hr 


Test  Con  Jitions 


Sample  temperature.  °l 

385 

Sample  volume,  ml 

200 

Air  rale,  liter/hr 

10 

Condensate  return 

Yes 

None 

Trace 

None 
H  var 


MSI  NO  223-.1.  KISl'llSO!  RI  NA'S  OXIlMilON  CORROSION  II  SI  ON  0-65- 1  9  A  I  385  T 


Vis. 

cs/  100'T 


IIHVI  Vis 
Increase, ' 


Vis. 

Neill.  No.. 

cs/’itn 

nip  KOII/g 

4.67 

0.25 

4  44 

117 

4  t7 

1.40 

4.28 

2  12 

3.98 

8.02 

Oil  I  oss. 
nl 


Metal  Specimen  Data 


I  est  C  ell  Data 


Weight  change,  mg/cin2: 

Al 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.02 

Cu 

-0.20 

Mg 

+0.04 

Mela!  discoloration.  deposits. 

pitting,  or  etching 

Al 

1  yellow 

Ti 

Purple 

Ag 

1  yellow 

Steel 

Blue 

C  it 

Orange-brown 

Mg 

Y  ellow 

Sludge  in  oil: 

200-mesh  li Iter 
Centrifuge,  vol 

None 

Trace 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

M  vyr 

Breakpoint  Data 


Ncut.  no 

39  hr 

1 00°I  v<s 

48+  hr 

lest  Conditions 


Sample  temperature.  °l 

385 

Sample  volume,  ml 

200 

Air  rite,  liter/hr 

10 

Condensate  return 

Yes 

TI  STNO.  22.V4.  RLSULTSOI  Rl.l  Ll'X  OXIDATION-CORROSION  TIIST  ON  0-65-21  Al  385°l- 


Vis. 

100°!  Vis 

Vis. 

Neul.  No., 

Oil  toss 

cs/IOO°l 

Increase, 

cs/  2 1 0“l- 

mg  KOII/g 

wt  '■< 

Metal  Specimen  D.ila 


I  est  Cell  Data 


Weight  change,  mg,  cm- 

Al 

0  00 

ll 

0  00 

Ag 

0  00 

Steel 

*0  02 

t  u 

0  14 

Mg 

*0  04 

Metal  discoloration,  deposits. 

pitting,  or  vu  lung 

At 

1  v  ellow 

ll 

Brow  n 

Ag 

t  yellow 

Steel 

Blue 

l  u 

Purple-green 

Mg 

l  yellow 

Sludge  in  oil 

2i Ml -mesh  filter 

None 

* 

(  cniiil’ugo.  vol  . 

1  race 

1  ube  deposits: 

Below  oil  level 
\t  and  above  oil  level 

None 

1  var 

Breakpoint  Data 


Nrut  po 

1H+  hr 

KK'f'i  ms 

4S<  jo 

Test  Conditions 


Sample  temperature.  °l 

385 

Sample  volume,  ml 

200 

Air  rale,  liter/ hr 

10 

Condensate  return 

Yes 

Initial 

14.71 

gg|a 

16  lir 

14.64 

0.5 

-4  hr 

14.81 

+0.7 

4li  III 

14.75 

+0.5 

ijfSSK 

48  In 

14  81 

+0.7 

3.61 

Metal  Specimen  Data 


lest  (VII  Dali 


Weight  shangc,  ing/cm- : 

Al 

+0.05 

Ti 

0.00 

Ag 

-0.02 

Stool 

+  0.07 

Cu 

-0  16 

Mg 

+  0.02 

Metal  discoloration.  deposit?.. 

pitting,  or  culling 

Al 

L  yellow 

li 

Brown 

Ag 

1  yellow 

Stec! 

Blue 

Cu 

Purple-green 

Mg 

L  yellow 

Vis. 

cs/IOO"l 


Ini 

tial 

16 

hr 

24 

in 

40 

hr 

4K 

hr 

IO()°l  Vis 
Ins  i  s’ ass'.  " : 


Sludge  in  oil: 

200-mesh  tiller 
s  entriluge.  vol 

None 

None 

I  u he  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  var 

Hrcal. point  Data 


Neut.  no 

48+  hr 

l(HI°l  vis 

48+  hr 

lest  C  onditions 


Sample  temperature,  °l; 

385 

Sample  volume,  ml 

200 

Air  rate,  htcr/hr 

10 

Condensate  return 

Yes 

V'is. 

.s/:ioni 


Neul  No., 
mg  KOH/g 


Oil  l.oss. 

wt 


Mi'lal  Specimen  Data 


lost  (  oil  Data 


tt  eight  change,  mg/e m- 

Al 

0.00 

h 

0.00 

0.00 

Steel 

■MUM 

(u 

Ml  }  4 

Mg 

♦  0.02 

Metal  discoloration,  deposits. 

pitting,  or  etching 

Al 

No  s  hange 

li 

1.  tan 

Ag 

No  change 

Steel 

Blue 

Cu 

Orange 

Mg 

No  change 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  ’■'< 

None 

None 

1  ii be  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Breakpoint  Data 


Neul  no 

48+  hr 

vis 

48+  Sr 

lost  (  onslilions 


Sample  temperature,  °i 

3K5 

Sample  volume,  ml 

200 

Air  rale,  htcr/hr 

10 

_  (  linden sits'  return 

Yes 

* 


r> 


\ 


TI  ST  NO  224-1  RESULTS  Ol  REILL'X  OXIDATION-CORROSION  TEST  ON  0-6S-I4  AT  38S°1 


Vis, 

cs/IOO°l 

1 00°E  Vis 
Increase,  ',?■ 

Vi!:, 

cs/210°E 

Neut  No  , 
mg  KOH/g 

Oil  Loss, 
w  t  ' 

Initial 

17.71 

- 

4.67 

0.24 

16  hr 

17.46 

-1.4 

4.55 

1.03 

24  hr 

17.40 

-1.8 

4.53 

1.20 

40  hr 

17  24 

-2.7 

4.49 

1.47 

48  hr 

17.13 

-3.3 

4.46 

1.63 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0,04 

+0.16 


Yellow 

Yellow 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 
M  var 


Breakpoint  Data 


Neut.  no. 
!OOtF  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/ltr  10 

Condensate  return  Yes 


TEST  NO  224-2.  RESULTS  O!  REFLUX  OXIDATION-CORROSION  TEST  ON  065-14  AT  385°E 


Vis, 

100'  1  Vis 

Vis. 

Neut.  No.. 

Oil  l  oss. 

cs/lOO0!' 

Increase, 

cs/2  I0"l 

mg  KOII/g 

wt 

Initial 

17.71 

4.67 

0.24 

16  hr 

19.51 

10.2 

5.03 

0.73 

24  hr 

21.17 

19,5 

5.42 

0.74 

40  hr 

32.50 

83.5 

6.07 

23.2 

48  hr 

879.6 

4866 

59.26 

22.3 
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Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cmJ  :  Al 

Sludge  in  oil:  200-mcsh  filter  None 

1 

'i 

Centrifuge,  vol  %  (a)  1 

Ag 

Steel 

Tube  deposits:  Below  oil  level  None  1 

Cu  11.3 

At  and  above  oil  level  L  var  1 

Mg  9  5 

I  Metal  discoloration,  deposits. 

1 

Test  Conditions 

1  pitting,  or  etchim*:  Al 

Ti 

Sample  temperature,  Jl- 

385 

Ag 

Sample  volume,  ml 

200 

c 

tecl 

Air  rate,  litcr/hr 

130 

Cu  H  pitting 

Condensate  return 

Yes 

Mg  H  pitting 

70 


TEST  NO.  224-3.  RESULTS  OK  REFLUX  OXIDATION-CORROSION  TESI  ON  O-65-iK  AT  385°! 


Initial 

16 

hr 

34 

hr 

40 

hr 

48 

hr 

Metal  Specimen  Data 


Ncut.  No,.  ! 

Oil  Loss, 

mC  KOH/g 

Wt  It 

0  21 

1.00 

1.19 

1.53 

3.83 

1 

Test  Cell  Data 


Me  -0.24 

- - . - - - - 

Breakpoint  Data 

Metal  discoloration,  deposits. 

pitting,  or  etching:  Al 

Ti 

JH  H 

Ag 

Steel 

Test  Conditions 

C'u  Yellow  i 

1—  ■  -  — - - - - - 

Mg  Yellow  S 

1  Sample  temperature.  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

C  ondensate  return  Yes 


TEST  NO.  224-4  RESULTS  OF  REFLUX  OXIDM  IONCORKOSION  TEST  ON  0-65-18  AT  335°F 


Vis. 

100°l  Vis 

Vis. 

Neut  No., 

Oil  Loss. 

cs/J00°l 

Increase.  - 

es/2 10°F 

mg  KOH/g 

wt  % 

Initial 

17.55 

4.61 

16  hr 

19  50 

III 

5.03 

24  hr 

21.26 

21.1 

5.44 

40  In 

28  79 

64.0 

7.12 

48  hr 

42.61 

(43  j 

10.12 

n  i 

54 

[  Metal  Specimen  Data 

Test  Cell  Data 

S  Weight  change,  mg/cm2  : 

Al 

Sludge  in  oil:  200-mesh  filler  None 

Ti 

Centrifuge,  vol  %  (a)  J 

Ag 

1 

Steel 

Tube  deposit*:  Below  os!  le 

ve!  None  j 

Cu  +0.22 

At  and  above  oil  level  t  var 

Mg  +0.22 

_ 

Metal  discoloration,  deposits. 

Test  Conditions  | 

pitting,  or  etching 

Al 

Ti 

Sample  temperature,  b 

385 

Ag 

Sample  volume,  ml 

200 

Steel 

Air  rate.  Iiter/hr 

130 

Cu  Yellow 

Condensate  return 

Yes 

Mg  Yellow 

(  l  In sullk lent  sample 


J (»0°!  Vis 

I  ncreasc, '  - 


Meta!  Specimen  Data 


Vis. 

Neut.  No.. 

cs/210°l 

mg  KOH/g 

3.33 

0.05 

3.44 

0.53 

3.49 

0.7K 

3.51 

1 .03 

3.53 

1  14 

Oil  I  oss 
wt  ' 


Test  Cell  Data 


Weight  change,  mg/cm-: 

Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.04 

Cu 

0.00 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

1.  tan 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

Yellow 

Mg 

No  change 

Sludge  in  oil 

200-mesh  filler 

None 

i  cntrifugc.  vol  ‘> 

None 

Tithe  denosits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Breakpoint  Data 


Neut  no 

4K+ 

hr 

100*1  vis 

4H4 

hr 

Test  Conditions 


Sample  temperature,  “I- 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


IT  ST  NO.  2 24-6.  R1  Sl'LTS  Ol  RK1I  UX  OXlfMTION-CORROSION  TI  ST  ON  O-66-l  1  AT  385°F 


V.i. 

cs/IOO°l 


100°F  Vis 
Increase.  '■ 


initial 

16 

hr 

24 

hr 

40 

hr 

48 

hr 

Metal  Specimen  Data 


Weight  change,  mg/ctnJ: 


Metal  discoloiation.  deposits, 
pi'ting,  oi  etching  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


L  yellow 
Brown 
L  yellow 
Blue-green 
Orange 
No  change 


Vis, 

cs/2IO°l- 


Ncut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  7, 


Test  Cell  Data 


Sludge  in  oil 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tuhe  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Breakpoint  Data 


Neut  no  31  hr 

100*1  vis  41  hr 

Test  Conditions 

Sjmple  Icmpcraturc.  °l 

385 

Sample  volume,  ml 

200 

Alt  ute.  liter/hr 

10 

Condensate  return 

Yes 

I  f  ST  NO.  225-1  RI.SU1.1S  Of  R1ILUX  OXIDATION-CORROSION  TKST  ON  0-66-1 1  AT  385°b 


Vis, 

100" I  Vis 

Vis, 

Ncut.  No., 

Oil  Loss, 

cs/1 00°F 

_ 

Increase,  ** 

cs/210'1 

mg  KOH/g 

wt  % 

Initial 

m 

0. 1 6 

16  hr 

■K 

0.09 

24  hr 

0.12 

40  hr 

29.9 

48  hr 

■Si 

14.25 

_ _ 1 

44 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2  :  Al 

0.00 

Sludge  in  oil:  200-mesh  filter  None 

Ti 

0.00 

Centrifuge,  vo!  %  None 

Ag 

-0.06 

Steel  0.00 

Tube  deposits:  Below  oil  level  None 

Cu 

-0.22 

At  and  above  oil  level  L  var 

Mg 

-0.12 

Metal  discoloration,  deposits. 

Test  Conditions 

L  yellow' 

a  i 

Brown-purple 

Sample  temperature,  °T 

385 

Ag 

Gray 

Sample  volume,  mi 

200 

Steel  Blue-green 

Air  rate 

liter/hr 

130 

Cu 

L  etching 

Condensate  return 

Yes 

Mg 

L  pitting 

TTST  NO  225-2.  Rl  Sill  TS  Ol  NONRLI  LI  X  OXIDATION-CORROSION  Tl.ST  ON  0-66-1 1  AT  385°F 


Vis. 

cs/KKTT 

I00°l  Vis 
Increase, 

- 

Vis, 

cs/210‘1 

1  Neut.  No,, 
j  mg  KOH/g 

Overhead 

Wt,  g 

Overhead  Sample 

Initial 

16.41 

4.30 

0.16 

16  hr 

16  41 

0.0 

4.28 

i  0.10 

15.4 

24  lit 

16  59 

II 

4.33 

0.  i  2 

23.0 

40  hi 

47.33 

188 

7.67 

33  9 

53.6 

4  8  hr 

144  4 

780 

15  79 

63.5 

— 

45 

29.2 

8.97 

Metal  Spot  linen  Data 


Weight  change,  mg/cm2  :  Al 

Ti 
Ag 

Steel 

Cu 

Mg 

Meta!  discoloration  deposits, 
pitting,  oi  etching:  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


0.00 
♦0.02 
(1,00 
0.00 
0  to 
0  to 


Test  Cell  Data 


Sludge  in  oil: 
Tube  deposits 


3 00- mesh  filter 
Centrifuge ,  vol  55 

Below  oil  level 
At  and  above  oil  level 


I  est  Conditions 


I  yellow 


Brow  n-purple 

Gray 

Blue-green 
I  etching 
l  pitting 


Sample  temperature.  °l 
Sample  volume,  ml 
Air  rale,  htei/ht 
Condensate  return 


38$ 

200 

130 

No 


None 

None 

None 
L  var 


73 


t 


1  1  St  NO  22p-I  HI  SUl  TS  or  Kl  II  OX  OXIDATION-CORROSION  U  S'!  ON  0-64-2  AT  3 85" I 


Vi.. 

es/l(KH 

1IKIT  Vis 

I  ncrease. 

Vis. 

c.s/2 1 0°l; 

Neut.  No., 
tng  KOH/g 

Oil  Loss, 
wt 

Hlfllffeii 

17.50 

C 

05 

noo 

29  83 

8.4 

S 

31 

0.21 

24  hr 

3(1  41 

lilt. 

5.41 

0.38 

40  In 

31.10 

13.1 

5.48 

0.37 

48  hr 

31.54 

14  7 

5.54 

0.41 

4 

Mclal  Specimen  Data 

Test  (  ell  Data 

Weight 

change,  mg/ern2: 

A! 

(MM) 

Sludge  in  oil 

200-niesli  filter 

None 

li 

0.00 

(  cntrifugc.  vol  1 . 

None 

Ag 

+0  0.7 

Steel 

+0.04 

Tube  deposits: 

Below  oil  level 

None 

(  u 

0.00 

At  and  above  oil  level 

None 

Mu 

+  0.10 

Breakpoint  Data 

M *-tal  discoloration  deposits. 

pining,  or  etching: 

Al 

No  change 

Neut . 

no. 

48+  hr 

li 

1  (an 

100°! 

vis 

48+  hr 

Ag 

Yellow 

Steel 

Blue 

Test  C  onditions 

Cu 

Orange  rose 

Mg 

L  pitting 

Samplt  temperature.  °i 

385 

Sample  volume 

ini 

200 

Air  rate,  liter/hr 

10 

C  ondensate  return 

Yes 

TI  STNO.  226-2  RESULTS  Ol  RFM  OX  OXIDATIONS  ORkOSlON  U  ST  ON  0-64- !  2  AT  385LT 


Vis. 

es/100“l 

100°1  Vi:. 
Increase. 

Vis. 

es/2IO°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

wt  ' 

■RTQQ^K 

3.52 

0.37 

gfflj  ■ 

9.2 

3.73 

1.25 

10.0 

3.75 

1.44 

■ 

8  1 

.3.71 

1  85 

HUH 

Wmttm 

7  o 

3.69 

2.10 

2 

Mciul  Specimen  Data 


I est  (  ell  Data 


Weight  change,  nip  tin-. 


Mei.il  disvulorjtion.  deposits, 
pit  tint*,  ur  cU  hint! 


Al 

♦  O.IO 

Sludec  in  oil: 

200-mesh  filter 

1  rave 

It 

+0  20 

(  entrifuge.  vol  ' 

0.2 

Ag 

+  0  12 

Steel 

+  ,..14 

I  ube  deposits 

Below  oil  level 

li  \  ar 

Cu 

Via 

♦  0.02 
+  0  18 

At  and  above  oil  level 

H  var 

stg 

Breakpoint  Data  J 

Al 

Dark  brown 

Neut  no 

48+  lit 

| 

li 

4  IV 

Brow  n 

|S-.tL  IstrrU  i V 

hki<,i  ms 

48+  hr 

_ 1 

u 

Steel 

I  /  Jl  K  I'lu  »  H 

Dark  brown  blue 

|S  irL  ftrrtll  h  a  if  ittitr 

1  cm  (  onditnuis  j 

i  u 

imu  i»iu»  u-ui  jn^i 

Mg 

Dark  brown 

Sample  temperature.  ’'I  'Dm 

Sample  volume 

ml  2(81 

Air  rate,  liter,  hr 

10 

<  ondensate  return 


Yiv 
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Tl  SI  NO  226-3  K  I  SC  I  TS  Ol  R I  MUX  OXIDATION  CORROSION  IT  SI  ON  0-64-18  AT  3K.VT 


Vis 

es/100ol 

l()0°l  Vis 
inereasc, 

Vis, 

ts/210°l 

Neut  No., 
mg  KOH/g 

Oil  i.oss, 
wl  '¥ 

Initial 

16.7ft 

4.26 

0  12 

Ih  hr 

17.04 

+  1.6 

4  26 

1.36 

24  hi 

17.02 

+  1.6 

4.27 

1.71 

4(1  hr 

16.73 

-1.8 

4.1V 

2.38 

4H  hr 

16.41 

-2.1 

4.05 

5.13 

3 

Metal  Specimen  Data 


Weight  change,  nig/eni2: 

Al 

0.00 

Ti 

0.00 

Ap 

0.00 

Steel 

"0.02 

Cu 

+0.02 

Mg 

0.00 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  him; 

Ti 

1  blue 

Ag 

No  change 

Steel 

L  green -bln 

Cu 

Orange 

Mg 

L.  yellow 

Test  ( ATI  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

(’entrifuge,  vol  "/< 

Trace 

Tube  deposits: 

Below  oil  level 

4one 

At  and  above  oil  level 

H  var 

— 

Breakpoint  Data  ] 

Neut.  no 

40  hr 

I00°l  vis 

48+  hr 

Test  Conditions 


Sample  temperature,  °T 

385 

Sample  volume,  ml 

200 

Air  rate,  Jiter/hr 

10 

Condensate  return 

Yes 

Tl  ST  NO  ”6-4.  Rl  SCI  I  S  Ol  KCI  l  I  X  OXIDATION-CORROSION  Tl  ST  ON  0-65-40  AT  J«5°F 


Vis, 

cs/KKDi 

100°I  Vis 
Increase,  $ 

Vis. 

cs/210°l- 

Nv‘ut.  No., 
mg  KOH/g 

Oil  Loss, 

Initial 

1  3  66 

3.30 

0  i  l 

16  hr 

14  47 

5.7 

342 

0.34 

24  hr 

14  62 

6.8 

3.46 

0.50 

40  hr 

14.85 

8.5 

3.4  V 

0.7.3 

48  hr 

14  97 

9.3 

3.51 

0  63 

3 

Metal  Specimen  Data 


Test  C  ell  Data 


Weight  change.  nigTm- 


Metal  discoloration,  deposits, 
pitting,  oi  etching: 


Al 

0  00 

ll 

(UK) 

Ag 

0.00 

Steel 

■Cl  04 

Cu 

+  0.02 

M[! 

+  002 

Al 

No  ihange 

ll 

1  tan 

Ag 

l  vellow 

Steel 

Bmvin-bluc 

(  u 

Oiallge 

Mg 

No  i  lunge 

Sludge  in  oil:  200-inesh  fillet 

(  entrifuge.  vol  7» 


i he  deposits 


Belou  oil  level 
At  and  above  oil  level 


None 

None 

None 

None 


Breakpoint  Data 


Neill  n 
100°|  vis 


48*  hr 
48+  hr 


lest  Conditions 


Sample  tempeiature.  °l  385 

Sample  volume,  ml  200 

Air  ia?e.  liter/hr  10 

Condensate  return  Yes 
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I  I  ST  NO.  226-5.  RESULTS  01  RKILUX  OXIDATION-CORROSION  1 1  S  i  ON  0-66-9  AT  385"! 


Vis, 

cs/100®F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2 1 0°K 

Neut  No., 
mg  KOIl/g 

Oil  Loss, 
wt  7, 

Initial 

13.89 

3.34 

0.06 

16  hr 

14.60 

5.1 

3.45 

0.56 

24  hr 

14.77 

6.3 

3.49 

0.72 

40  hr 

15.02 

8.1 

3.52 

1.01 

48  hr 

15.15 

9.1 

3.54 

1.14 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


At 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  7< 

None 

Ag 

0.00 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

0.00 

At  and  above  oil  level 

None 

Mg 

0.00 

Breakpoint  Data 

Al 

No  change 

Neut.  no. 

48+  hr 

Ti 

L  tan 

100°F  vis 

48+  hr 

Ag 

L  yellow 

Steel 

Blue 

Test  Conditions 

Cu 

Yellow 

Mg 

No  change 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  226-6.  RESULTS  OK  REF  LUX  OXIDATION-CORROSION  TEST  ON  0-64-26  AT  385°i 


\ 

cs/100°l 

100°F  Vis 
Increase,  % 

MMMm 

■ 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

10 

16  hr 

5.8 

3.22 

24  hr 

7.8 

3.27 

40  hr 

10  1 

3.31 

48  hr 

mam 

11.0 

3.35 

WSBmm 

3 

Metal  Spec 

imen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

(  u 

0.00 

Mg 

+004 

Al 

L  yellow 

Ti 

L  tan 

Ag 

L  yellow 

Steel 

Brown-yellow 

Cu 

Brown 

Mg 

L  brown 

Sludge  in  oil:  200-mcsh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

0.2 

None 

None 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  m1  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  227-1.  RESULTS  OF  REFLUX  OXIDATSON-t'ORROSION  TEST  ON  0-65-23  AT  385°F 


Vis, 

cs/IOt)°l 

100°F  Vis 
Increase,  % 

Vis, 

'•s/2  !0°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt  '/? 

Initial 

12.62 

_ 

3.15 

0.20 

16  hr 

13.28 

5.2 

3.26 

24  hr 

13.48 

6.8 

3.31 

40  hr 

13.71 

8.6 

3.35 

48  hr 

13.74 

8.9 

3.35 

1.18 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Stcei 

+0.02 

Cu 

+0.06 

Mg 

+0.14 

A! 

No  change 

Ti 

L  tan 

Ag 

No  change 

Steel 

Peacock 

Cu 

Brown-orange 

Mg 

Gray 

Sludge  in  oil:  200-incsh  filter  None 

Centrifuge,  vol  ',4  None 

Tube  deposits:  Below  oillevcl  None 

At  and  above  oil  level  None 


Breakpoint  Data 


Neut.  no. 

i  oo°r  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature.  °F  385 

Sample  volume,  ml  200 

Air  rate,  litcr/hr  10 

Condensate  return  Yes 


TEST  NO.  227-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-37  AT  385°F 


Vis, 

cs/100°F 

100°l  Vis 

Increase,  r< 

— 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

M 

0.34 

16  hr 

3.09 

24  hr 

5.64 

40  In 

H 

9.75 

48  hr 

hheh 

83.6 

10.20 

6 

Metal  Spec 

imen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2:  Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0  00 

Centrifuge,  vol  V< 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-3.24 

At  and  above  oil  level 

None 

Mg 

-25.9 

Breakpoint  Data 

Metai  discoloration,  deposits. 

pitting,  or  etching:  Al 

No  change 

Neut.  no. 

6  hr 

Ti 

1  tan 

IOO°l  vis 

8  hr 

Ag 

No  change 

Steel 

Blue 

Test  Conditions 

Cu 

H  etching 

Mg 

H  pitting 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  litcr/hr  10 

Condensate  return  Yes 
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iis'  so  2:7-3.  rksui ts of  ri-i  i  t*x oxida iion-cokrosion ti-sf on 0-62-I6  at  jh5°i- 


Vis, 

cs/IOO°F 

i00°F  Vis 
Increase, 

Vis. 

cs/2IO°l 

Niut.  No., 
mg  KOH/'g 

Oil  Loss, 
u  t  % 

Initial 

16.84 

4.45 

0.51 

16  hr 

16  60 

-1.4 

4.32 

1.26 

24  hr 

16.29 

-3.3 

4.29 

1.40 

40  hr 

16.08 

-4.5 

4. IS 

2.27 

48  hr 

15.36 

-H.8 

3.91 

6.42 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A! 

0.00 

Sludge  in  oil: 

200-mesh  Filter 

None 

Ti 

+  0.04 

Oentnfuge,  vo!  % 

Trace 

Ag 

+0.02 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

0.00 

At  and  above  oil  level  . 

M  carbon 

Mg 

+0.02 

Breakpoint  Data  j 

At 

L  blue 

Neut.  no. 

48+  hr 

Ti 

Purple 

1 00°F  vis 

48+  hr 

Ag 

L  brown 

Steel 

Blue-green 

Test  Conditions 

Cu 

Brown-purple 

Mg 

Yellow-green 

Sample  temperature,  F  385 

Sample  volume,  ml 
Air  rate,  liter /hr 
Condensate  return 


200 

10 

Yes 


TEST  NO.  227-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-35  AT  385°F 


Vis, 

cs/100°F 

100°i  Vis 
Increase, 

Vis. 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 

wt  r/< 

Initial 

- rm - 

WT9  . .  . . 

16  hr 

13.89 

6.1 

3.34 

0.53 

24  hr 

14.13 

7.9 

3.38 

0.85 

40  hr 

14.40 

10.0 

3.40 

1.21 

48  hr 

14.48 

10.6 

3.43  • 

1.41 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

+0.06 

Mg 

0.00 

A1 

No  change 

Ti 

L  tan 

Ag 

No  change 

Steel 

Blue-brown 

Cu 

Orange  green 

Mg 

No  change 

Sludge  in  oil: 


200-mesh  Filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

None 


Breakpoint  Data 


Neut.  no. 
)00°F  vis 


48*  hr 
48+  hr 


Test  Conditions 


Sample  temperature.  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


I  I  ST  NO.  227  5.  Kl  SUI  TS  Of  RKI  LUX  OXIDATION-CORROSION  TFST  ON  0-61-1 1  A  I  385  T 


1 

Vis. 

cs  /  I00°l 

KMH-  Vis 
Increase. ' • 

Vis. 

cs/2 1"°! 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt ' ; 

Initial 

3TFHH 

JKjaflQYKgH 

0.39 

16  hr 

+  04 

A  1 1  Qffl 

1.45 

24  hr 

+0.1 

1.63 

t(l  hr 

-IS 

2.33 

48  hr 

15.09 

-3.7 

mBmm 

8.39 

3 

Metal  Specimen  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A! 

+0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0  00 

Centrifuge,  vol "/, 

0.2 

Ag 

+0.06 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-0.08 

At  and  above  oil  level 

M  var 

Mg 

-0.04 

Breakpoint  Data 

Al 

Peacock 

Neut.  no. 

39  hr 

Ti 

Yellow-tan 

100°r  vis 

48+  hr 

Ag 

Brown 

Steel 

Peacock 

Test  Conditions 

Cu 

Brown 

Mg 

Yellow-purple 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


I  I  ST  NO.  227-6.  RISULTS  Ol  Rl  I  l  I  X  OXIDATION-CORROSION  TEST  ON  0-63-16  «T  385°I- 


Vis, 

es/IOO°F 

100°l  Vis 
Increase. 

Vis. 

cs/2 10°  K 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

4.34 

0.29 

16  hr 

■ 

-II 

4.26 

24  hr 

-1.0 

4.24 

1.20 

40  hr 

16.02 

-2.7 

4.18 

1.58 

48  hr 

15.81 

-4.0 

4.12 

1.99 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

+0.02 

Steel 

■  0.00 

Cu 

0.00 

Mg 

+0.02 

Al 

L  blue 

Ti 

Tan-blue 

Ag 

L  brown 

Steel 

Blue-yellow 

Cu 

Orange  brown 

Mg 

Gray 

Sludge  in  oil: 


200-mesh  filter 

None 

Centrifuge,  vol  V< 

Trace 

Below  oil  level 

L  var 

At  and  above  oil  level 

M  var 

Breakpoint  Data 


Neut.  no. 
1(K»“I  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  °l-  385 

Sample  volume,  ml  200 

Air  rale,  liter/hr  10 

Condensate  return  Yes 


70 


TEST  NO.  230-1.  RESULTS  Oh  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-8  AT  385°E 


Vi  * 

ci/lo6°F 

100“F  Vis 
Increase, % 

<:s/210*F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

16.12 

- 

4.20 

0.18 

16  hr 

16.18 

+0.4 

4.2! 

0.79 

24  hr 

16.04 

-0.5 

4.17 

1.03 

40  hr 

IS. 70 

-2.6 

3.95 

5.90 

48  hr 

17.16 

+6.5 

4.14 

13.91 

4 

Metal  Specimen  Data  - 
Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.79 

Mg 

-0.02 

Al 

L  yellow 

Ti 

Purple 

A8 

L  yellow 

Steel 

Blue-green 

Cu 

M  etching 

Mg 

L  pitting 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no.  28  hr 

10C°F  vis  44  hr 


Test  Conditions 


Sample  temperature,  °F 

385 

Sample  volume,  ml 

700 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

None 

0.2 

None 
M  vai 


TEST  NO.  230-2.  RESULTS  Of-  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  38S°F 


V.s. 

cs/100®F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

12.13 

_ 

3.17 

0.19 

13.00 

7.2 

3.34 

1.05 

13.20 

8.8 

3.36 

1.3! 

Hall 

12.98 

7.0 

3.33 

1.88 

mi 

12.85 

5.9 

3.30 

2.13 

2  | 

Metal  Specimen  Data 


Test  Ceil  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Sludge  in  oil: 

200-mesh  filter 

0.9* 

Ti 

+0.06 

Centrifuge,  vol  % 

0.2 

Ag 

+0.06 

Steel 

+0.08 

Tube  deposits: 

Below  oil  level 

H  carbor 

Cu 

-0.28 

At  and  above  oil  level 

L  carbon 

Mg 

+0.02 

Breakpoint  Data 

Al 

L  yellow 

Neut.  no. 

48+  hr 

Ti 

Tan-brown 

100T  vis 

48+  hr 

Ag 

L  brown 

Steel 

Blue 

Test  Conditions 

Cu 

L  etching 

Mg 

L  griy 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

to 

Condensate  return 

Yes 

TEST  NO  230-3.  RESULTS  Of  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-3  AT  385°F 


Vis. 

I00°F  Vis 

Vis, 

Naut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

c»/210°F 

mg  KOH/g 

wt  % 

Initial 

15.51 

3.84 

0.02 

16  hr 

15.76 

+  1.6 

3.84 

0.76 

24  hr 

15  72 

+  1.4 

3.84 

1.00 

40  hr 

15.57 

+0.4 

3.85 

1.37 

48  hr 

15.50 

-0.1 

3.77 

1.54 

,2 

Metal  Specimen  Data 

Test  Cel!  Data 

Weight  change,  mg/cm2: 

A! 

0.00 

Sludge  in  oil:  200-mesh  filter  None 

Ti 

0.00 

Centrifuge,  vol  %  None 

Ag 

+0.02 

Steel 

0.00 

Tube  deposits:  Below  oil  level  L  var 

Cu 

-0.14 

At  and  above  oil  level  M  var  | 

Mg 

0.00 

Breakpoint  Data 

Metal  discoloration,  deposits. 

S  pitting,  or  etching: 

A! 

L  yellow 

Neut.  no.  48+  hr 

Ti 

Brown-purple 

100°F  vis  48+  hr 

Ag 

L  yellow 

Steel 

Blue 

Test  Conditions 

Cu 

Purple-brown 

Mg 

No  change 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Ye« 

TEST  NO.  230-4  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-4  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  7< 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

15.01 

3.93 

0.11 

16  hr 

15.28 

1.8 

"»  °6 

1.53 

24  hr 

15.23 

1.5 

3.94 

1  62 

40  hr 

15.13 

0.8 

3.92 

1.77 

48  hr 

15.09 

0.5 

3.82 

1.91 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  ihange,  mg/cnt1: 


Metal  discoloration,  deposits, 
pitting,  or  etching 


A1 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol '! 

Trace 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-0.10 

At  and  above  oil  level 

M  var 

Mg 

-0.77 

breakpoint  L»au 

Al 

L  yellow 

Neut.  no. 

48+  hr 

Ti 

l.  tan 

100°F  vis 

48+  hr 

Ag 

Yellow 

Steel 

Purple-blue 

Test  Conditions 

Cu 

Brown -green 

Mg 

H  pitting 

Sample  temperature,  P  385 

Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


200 

10 

Yes 


81 
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TEST  NO.  230-S.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-6  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 

mg  KOH/g 

17.79 

- 

4.70 

0.24 

17.40 

-2.2 

4.53 

1.26 

17.26 

-3.0 

4.49 

1.51 

16.78 

-5.7 

4.37 

2.19 

15.72 

-11.6 

4.02 

5.30 

Oil  Loss, 
wt  % 


Metal  Specimen  Data 
Weight  .change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


L  yellow 
Purple-brown 
L  yellow 
Blue 

L  etching 
L  yellow 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no.  40  hr 

100°F  vis  48+ hr 

Test  Conditions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  230-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-7  AT  385°F 


Vis, 

cs/100°F 

100*F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

17.42 

_ 

4.19 

0.01 

17.60 

+  1.0 

4.19 

0.68 

17.56 

+0.8 

4.18 

0.85 

17.38 

-0.2 

4.14 

1.12 

17.28 

-0.8 

4.12 

1.26 

Oil  Loss, 
wt  % 


Metai  Specimen  Data 
Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


L  yellow 
Yellow-brown 
Yellow 
Blue 

Purple-brown 

Gray 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no.  48+  hr 

100°F  vis  48+  hr 

Test  Conditions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


82 


TKST  NO  232-1.  RESULTS  01  RKIEUX  OXIDATION-CORROSION  TEST  ON  0-42-7  AT  38S°F 


Vis, 

100°i-  Vis 

Vis, 

Neut.  No., 

cs.  IOO°l 

Increase. '» 

cs/2IO°F 

mg  KOH/g 

17.42 

_ 

4. !  9 

0.01 

1  7.59 

+  1.0 

4.20 

0.61 

17.59 

+  1.0 

4.19 

0.74 

17.44 

+0.1 

4.14 

0.98 

17.38 

-0.2 

4.13 

1.13 

Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cm2: 


Test  Cel!  Data 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A! 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.16 

At  and  above  oil  level 

L  carbon 

Me 

+0.10 

Breakpoint  Data 

A! 

L  yellow 

Neut.  no.  48+  hr 

Ti 

L  brown 

Yellow 

100°F  vis  48+ hr 

Steel 

Cu 

Blue 

Green-biown 

t  est  Conditions 

Mg 

L  gray 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  iiter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  232-2.  RESULTS  Of  KEI  LUX  OXIDATION-CORROSION  TEST  ON  0-62-13  AT  385°! 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 

wt  '7, 


Metal  Specimen  Data 


Weight  change,  mg/cm2: 

A1 

0.00 

Ti 

000 

Ag 

0.00 

Steel 

0.00 

Cu 

-0  22 

Mg 

+002 

Metal  discoloration,  deposits. 

pitting,  or  etching 

Al 

E  blue 

Ti 

Purple-tan 

Ag 

L  yellow 

'  Steel 

Blue-green 

Cu 

E  pitting 

Mg 

Yellow-brown 

i 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol 

Tube  deposits :  Below  oil  level 


|  At  and  above  oil  level 

H  carbon 

Breakpoint  Data 

Neut  no  46  hr 

|()0ol  vis  48+  hr 

Test  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  m! 

200 

Air  rate,  Iiter/hr 

10 

Condensate  return 

Yes 

11  ST  NO  232-  3.  RESULTS  Ol  RI  FLUX  OXIDATION-CORROSION  TEST  ON  0^3  I  AT  38S'T 


Vis, 

cs/100°F 

100°|-  Vis 
Increase, 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Ini  rial 

17.48 

4.64 

0.23 

16  hr 

17.24 

-1.4 

4.50 

0.84 

-4  hr 

17.17 

-1.8 

4.49 

1.04 

40  hr 

16.72 

-4.3 

4.37 

1.61 

48  hr 

IS. 76 

-9.8 

4.09 

3.78 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2 . 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


4! 

-0.02 

Ti 

0.00 

Ag 

0.90 

Steel 

+0.02 

Cu 

-0.08 

Mg 

+0.10 

Al 

L  blue 

Ti 

Purple-tan 

Ag 

L  yellow 

S!eel 

Blue-green 

Cu 

Brown-orange 

Mg 

Yellow-brown 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  H  carbon 


Breakpoint  Datu 


Neut.  no. 
100°F  vis 


40  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


Metal  Specimen  Data 


TEST  NO.  232-4.  RESULTS  Ct  REFLUX  OXIDATIONCORROSION  TEST  ON  0-63-2  AT  385°E 


llnitial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

cs/100°F 


16.26 
16.1 ! 
16.07 
15.70 
15.06 


100°F  Vis 
Increase,  7< 


-0.0 
-  i.2 
-3.4 
-7.4 


Vis, 

cs/2IO°F 


4.31 

4.25 

4.22 

4.12 

3.91 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

Ti 

Ag 

Steel 

Cu 

Mg 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

0,00 

-0.02 

000 

-0.06 

-0.14 


I.  blue 

Purple-tan 

L  yellow 

Blue-green 

Brown-orange 

Yellow-brown 


Neut.  No., 
mg  KOH/g 


0.22 
0.92 
1.10 
I  60 
3.90 


Oil  Loss, 
wt 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
H  carbon 


Breakpoint  Data 


Neut.  no. 
100*1  vis 


43  hr 
48+ hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate .  htor/hr  10 

Condensate  return  Yes 


84 
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TEST  NO.  232-5.  RESULTS  Ol  R!  I  LUX  OXIDATION-CORROSION  TI  SI  ON  0-63-3  AT  3H5°1 


Vis, 

cs/100°l 

100°I  Vis 
Increase,  '/< 

Vis. 

cs/2  |0°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt '% 

15.24 

_ 

4.09 

0.24 

■ 

15  28 

+  0.3 

1.24 

■ 

15.25 

+0.1 

1.40 

14  95 

-1.9 

2.09 

Baal 

15.64 

+  2.6 

HiPI 

12.43 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.47 

Mg 

-0.67 

Al 

L  blue 

Ti 

Blue-green 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

L  etching 

Mg 

L  pitting 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tubs  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 
H  carbon 


Breakpoint  Data 


Neut.  no. 
100°l;  vis 


40  hr 
48+ hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO  232  6  RESULTS  01  REI-'LUX  OXIDATION^ORROSION  rl  ST  ON  0*3  8  AT  385°l 


Vis, 

cs/l00°E 

I00°l  Vis 
Increase.  •/ 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt 

Initial 

13  77 

3  50 

0  15 

16  hr 

14.5 1 

5  4 

3.63 

088 

24  lu 

14.57 

5.8 

3.63 

1  07 

40  hr 

14.60 

6.0 

3  64 

1  45 

4K  hr 

i  4  7 1 

6  8 

3  65 

1.63 

2 

Metal  Specimen  Data 


Weight  change.  ntg/cmJ: 


Metal  discoloration,  deposits, 
pitting,  or  etching 


l  est  Cell  Data 


Al 

0.00 

Ti 

000 

Ag 

0(V  I  . 

Steel 

-0  02 

C  u 

-049 

Mg 

-0.10 

Al 

1  blue 

It 

Purple-ian 

Ag 

L  yellow 

Steel 

Blue-purple 

Cu 

L  etching 

Mg 

brown 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  i 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut  no  48+  hr 

I00°l  vis  48+  hr 


Test  Conditions 


Sample  temperature.  °l 

385 

Sample  volume,  ml 

200 

At>  rale,  liter/hr 

10 

Condensate  return  Yes 


None 

I  4 

None 
l  carbon 


TEST  NO.  237-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  600°F 


Vis. 

100°F  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

cs/IOO°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt% 

Initial 

354.5 

- 

0.00 

16  hr 

432.2 

21.9 

0.08 

24  hr 

515.7 

45.5 

0.19 

40  hr 

851.0 

140 

0.31 

48  hr 

1231.5 

247 

mam 

0.34 

8 

Normal  Electro- 


Metal  Specimen  Data 


Cleaning  cleaning 


Test  Cell  Data 


Weight  change,  mg/cm  *: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

0.00 

000 

Sludge  in  oil:  20O-mesh  filter 

None 

Ti 

0.00 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

-0.02 

Steel 

+0.02 

-0.08 

Tube  deposits:  Below  oil  level 

None 

S.  S. 

0.00 

0.00 

At  and  above  oil  level 

Very  L> 

Cu 

— 

- 

Mg 

- 

- 

Test  Conditions 

Al 

L  yellow 
Blue-green 

Ti 

Sample  temperature,  °F  600 

Ag 

L  brown 

Sample  volume,  ml  250 

Steel 

Dark  gray 

Air  rate,  liter/hr  20 

S.  S. 

Blue-green 

Condensate  return  No 

Cu 

- 

Mg 

- 

TEST  NO.  237-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  600°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210pF 

Neut.  No., 
mg  KOH/g 

Initial 

3S4.5 

_ 

12.88 

0.00 

16  hr 

415.6 

17.2 

13.92 

0.07 

24  hr 

460.6 

29.9 

14.52 

0.09 

40  hr  ' 

556.2 

56.9 

15.86 

0.13 

4Bhr 

617.6 

74.2 

16.65 

0.16 

Normal  Electro- 


Metal  Specimen  Data 


Cleaning  cleaning 


Test  Cell  Data 


Weight  change,  mg/cm1 ; 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-0.02 

-0.02 

Ti 

0.00 

0.00 

Ag 

-0.08 

-0.16 

Steel 

+0.02 

-0.12 

S.  S. 

0.00 

0.00 

Cu 

♦0.20 

-0.95 

Mg 

♦0.57 

♦0.14 

Al 

Ti 

A* 

Steel 

S.  S. 

Cu 

L  ytUow 

L  brown 

L  brown 

Dark  gray 
Brown-purple 

Dark  brown 

Sludge  in  oil: 

2 00- mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  arid  above  oil  level 

Very  L  t 

Test  Conditions 


Sample  temperature,  °F 

600 

Sample  volume,  ml 

250 

Air  rate,  titei/hr 

20 

Condensate  return 

No 

J 


TEST  NO.  237-3.  RESULTS  OF  NONREFLUX  OXIDATION-CORF OSION  TEST  ON  K-1051  AT  600*F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

390.6 

— 

13.33 

■ 

16  hr 

482.2 

23.5 

14.65 

24  hr 

534.2 

36.8 

15.28 

0.07 

40  hr 

650.5 

66.5 

16.67 

0.11 

48  hr 

725.1 

85.6 

17.59 

0.13 

7 

Normal  Electro- 


Metal  Specimen  Data 


Cleaning  cleaning 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

A1 

-0.02 

-0.04 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

-0.02 

Centrifuge,  vol  % 

None 

Ag 

-0.06 

-0.14 

Steel 

+0.04 

-0.16 

Tube  deposits:  Below  oil  level 

None 

S.  S. 

0.00 

-0.02 

At  and  above  oil  level 

Very  L  var 

Cu 

+0.43 

+0.04 

Mg 

+1.24 

+0.39 

Metal  discoloration,  deposits, 
pitting,  or  etching: 

No  change 

Test  Conditions 

Ti 

Sample  temperature,  °F  600 

L  brown 

Ag 

L  brown 

Sample  volume,  ml  250 

Steel 

Dfjk  gray 

Air  rate,  liter/hr  20 

S.  S. 

Brown-purple 

Condensate  return  No 

Cu 

Dark  brown 

Mg 

Purple 

TEST  NO.  237-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-66-10  AT  600°F 


Vis,  * 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

348.0 

_ 

12.90 

0.00 

16  hr 

377.2 

8.4 

13.32 

0.06 

24  hr 

382.7 

13.43 

0.05 

40  hr 

389.6 

12.0 

13.51 

0.03 

8 

48  hr 

396.6 

14.0 

13.63 

0.05 

Metal  Specimen  Data 


Normal 

Cleaning 


Electro- 

cleaning 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


0.00 

-0.02 

Ti 

0.00 

-0.02 

Ag 

0.00 

0.00 

Steel 

+0.04 

0.00 

S.  S. 

0.00 

0.00 

Cu 

- 

- 

Mg 

~~ 

A! 

L  yellow 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Dark  gray 

S.  S. 

L  brown 

Cu 

- 

Mg 

- 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

Very  L  var 


Test  Conditions 


Sample  temperature,  °F  600 

Sample  volume,  ml  2$0 

Air  rate,  liter/hr  20 

Condensate  return  No 


87 


h-mm&m-' 


X 


...  -r-vr* 


TEST  NO.  237-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-66-26  AT  60"°F 


Vis. 

cs/100°F 

I00°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

274.5 

26.32 

(a) 

16  hr 

282.9 

3.1 

26.83 

24  hr 

286.9 

4.5 

27.1 9- 

40  hr 

295.9 

7.8 

28.01 

— 

48  hr 

330.0 

20.2 

28.43 

- 

12 

Metal  Specimen  Data 


Normal 

Cleaning 


Electro- 

cicaning 


Weight  change,  mg/cm2: 

Ai 

+0.12 

+0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

' 

Ti 

-1.26 

-1.91 

Centrifuge,  vol  % 

None 

Ag 

0.51 

-0.51 

Steel 

+0.93 

-1.09 

Tube  deposits: 

Below  oil  level 

Thin 

S.  S. 

+0.08 

+0.04 

At  and  above  oil  level 

White  sludge 

Cu 

- 

Mg 

~ 

- 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

AI 

Lgray 

M  etching 

Ti 

Sample  temperature,  °F  600 

Ag 

L  pitting 

Sample  volume,  ml  250 

Steel 

Dark  gray 

Air  rate,  liter/hr 

20 

S.  S. 

Dark  gray 

Condensate  return  No 

Cu 

- 

Mg 

Test  Cell  Data 


(a)  Sample  insoluble  in  titration  solvent. 


TEST  NO.  238-1.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  650°F 


Vis, 

cs/100°F 

100rl  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

3S4.5 

12.88 

0.00 

16  hr 

1795 

406 

26.71 

0.38 

24  hr 

(a) 

- 

54.58 

0.48 

40  hr 

(a) 

1556 

0.70 

10 

Metal  Specimen  Data 


Normal  Electro- 

Cleaning  cleaning 


Test  Cell  Data 


Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


AI 

+0.04 

0.00 

Ti 

0.00 

0.00 

Ag 

+0.71 

+0.30 

Steel 

+0.12 

-1.25 

S.  S. 

+0.08 

0,00 

Cu 

- 

- 

Mg 

— 

— 

AI 

L  brown 

Ti 

Blue 

Ag 

Brown 

Stcci 

Brown 

S.  S. 

Peacock 

Cu 

_ 

Mg 

- 

Sludge  in  oil. 


200-mesh  filter 
C  entrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

(a) 

None 
M  var 


Test  Conditions 


Sample  temperature,  °F  650 

Sample  volume,  ml  250 

Air  rate,  liter/hr  20 

Condensate  return  No 


(a!  Sample  too  thick  for  analysis- test  terminated  at  40  hr. 


88 


i— - * - 

Metal  Specimen  Data 

Normal 

Cleaning 

Flectro- 

clcaning 

Weight  change,  mg/cmJ: 

Ai 

0.00 

0.00 

Ti 

0.00 

0.00 

Ag 

-0.32 

-0.32 

Steel 

t-0.12 

-4.70 

S.  S. 

+0.04 

0.00 

Cu 

0.00 

-1.42 

Mg 

+0.26 

+0.10 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

Purple 

Ag 

L  pitting 

Steel 

Brown 

S.  S. 

Blue-brown 

Cu 

Orange-brown 

Mg 

Brown 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

(a) 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

M  var 

1  Test  Conditions 

Sample  temperature,  °F 

650 

Sample  volume,  ml 

250 

Air  rate,  liter/hr 

20 

Condensate  return 

No 

(a)  Sample  too  thick  for  analysis- test  terminate!  at  40  hr. 


Vis, 

cs/100'T 


Initial 

16 

hr 

24 

hr 

40 

hr 

48 

hr 

Metal  Specimen  Data 


Weight  change,  mg/cm 2 : 


100°l  Vis 
‘ncrease,  /< 


Vis, 

c./2IO°l 


Neut.  No., 
mg  KOH/g 


Normal 

Cleaning 


Klectro- 

cleaning 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

0.00 

Ti 

0.00 

0,00 

Ag 

-0  12 

-0.12 

Steel 

+0. 1 2 

-1.64 

S.  S. 

+0.02 

0.00 

Cu 

Mg 

Al 

l  yellow 

Ti 

1.  brown 

Ag 

Yellow 

Steel 

L  blue 

S.  S 

L  brown 

Cu 

Mg 

Test  Cell  Data 


Sludge  in  oil: 


Oil  Loss, 
wt  % 


200-mesh  filter 
Centrifuge,  vol  r; 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,  “I- 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


if!  ttfffrt  W«tf«?  4^«F.4^m-WW^:^KM'lcw*T 
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TfcST  NO.  238-4.  RESULTS  OF  NON  REFLUX  OXIDATION-CORROSION  TEST  ON  O  66-10  AT  6S0°I 


Vis, 

I00°F  Vis 

Vis. 

Neut.  No.. 

Oil  Loss. 

HHH 

c./100°F 

Increase,  % 

es/210°F 

mg  KOH/g 

wt  '/f 

348.0 

_ 

I  16  hr 

405.6 

16.6 

0.02 

426.9 

22.7 

mnuB 

0.02 

i 

472.2 

3  S.7 

14.69 

0.04 

in 

502.8 

4a  .5 

15.14 

0.06 

12 

Norma' 

Electro- 

Metal  Specimen  Data 

Cleaning 

cleaning 

Test  Cell  Date. 

Weight  change,  mg/cm  2 : 

Al 

0.00 

0.00 

Sludge  in  oil:  200-mesh  filter  None  | 

Ti 

0.00 

0.00 

Ce.itrifuge,  vol  %  None  | 

Ag 

-0.10 

-0.10 

Steel 

+0.14 

-0.59 

Tube  deposits:  Below  oil  level  None 

S.  S. 

+0.02 

0.00 

At  and  above  oil  level  L  var  $ 

Cu 

+0.08 

-0.31 

Mg 

+0.22 

+0.02 

_ 

Metal  discoloration,  deposits, 
pitting,  or  etching: 

Al 

L  yellow 

Test  Conditions  j 

! 

Ti 

L  brown 

Sample  temperature,  °F 

650 

Ag 

Yellow 

Sample  volume,  ml 

250 

Steel 

L  blue 

Air  rate,  liter/hr 

20 

S.  S. 

L  brown 

Condensate  return 

No 

Cu 

Orange-brown  ! 

Mg 

Broun 

_ 

I  I 


TF.ST  NO.  241-1  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEi'T  ON  0-65-14  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
increase.  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wi  % 

Initial 

17.66 

— 

4.65 

0.26 

7  days 

17.47 

-1.1 

4.55 

1.47 

14  days 

32.17 

+82.2 

6.44 

43.5 

21  days 

- 

- 

- 

72.6 

26  days 

- 

30<») 

Metal  Specimen  Data 


Weight  change,  mg/cm  2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.04 

TI 

+0.04 

Ag 

0.00 

Steel 

+0.06 

Cu 

-1  80 

Mg 

-0.02 

Al 

Yellow 

TI 

Brown-purple 

Ag 

Yellow-purple 

Steel 

Blue-purple 

Cu 

Etched 

Mg 

Laigc  pit 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


T ube  de  posits :  Below  oil  level 

At  and  above  oil  level 


(a) 

(a) 

H  var  A  carbon 
Yellowish-white  crystals 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


S  days 
8  days 


Test  Conditions 


Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  llter/hr  10 

Condensate  return  Yet 

No  oil  makeup  for  samples  taken. 


(a)  Test  terminated  after  21  days-samplc  solidified 


90 


Vis, 

cs/100“F 

100*F  Vis 
Increase,  % 

Vis, 

cs/210°5‘ 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

mmamm 

4.65 

0.26 

7  days 

-1.4 

4.53 

1.44 

14  days 

-10.6 

4.01 

6.11 

21  days 

12,185 

+68,898 

278 

60.6 

26  days 

(a) 

- 

— 

61.9 

21 

1  Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm5 . 

A1 

0.00 

Sludge  in  oil: 

200-mesh  filter 

(a) 

Ti 

+0.02 

Centrifuge,  vol  % 

(a) 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

H  var  &  carbon 

Cu 

-1.87 

At  and  above  oil  level 

Yellowish-white  crystals 

Mg 

-1.91 

Breakpoint  Data 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

A1 

Yellow 

Neut.  no. 

6  days 

Ti 

Brown-purple 

100°Fvte 

17  days 

Ag 

Yellow-purple 

Steel 

Blue-purple 

Test  Conditions 

Cu 

Mg 

Large  pits 

Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Aii  rate,  liter/hr 

10 

Condensate  return 

Yes 

(a)  Solidified  sample. 

TEST  NO.  241-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

17.72 

_ 

4.67 

0.25 

7  days 

17  34 

-2.1 

4  52 

1.41 

14  days 

V  64 

-6.1 

4.35 

2.00 

21  days 

64.96 

+267 

11.38 

44.1 

26  days 

(a) 

- 

- 

54.1 

20 

Metal  Specimen  Data 


Weight  change,  mg/cm'* : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A! 

-0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-2.86 

Mg 

-0.06 

Al 

Yellow 

Ti 

Blue-yellow 

Ag 

Yellow 

Steel 

Brown-yellow-bluc 

Cu 

Etched 

Mg 

Small  pit 

<;  >  Solidified  sample 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


H  vat  &  carbon 
Yellowish-white  crystals 


Breakpoint  Data 


Ncut.  no. 
IOO°F  vis 


14  days 

15  days 


Test  Conditions 


Sample  temperature,  °F  347 

Sample  volume,  i.,l  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


0| 


Metal  Specimen  Date 


Weight  change,  mg/ cm 4 : 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Metal  discoloration,  deposi  ts, 
pitting,  or  etching:  A1  L  pale  blue 

Ti  Blue-green 

Ag  L  tan 

Steel  L  pale  green 

Cu  Brownish-red 

Mg  No  change 


Breakpoint  Data 

Neut.  no. 
100°F  vis 

Test  Conditions 


18  days 
23  days 


Sample  'xmperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  241-5.  RESULTS  OF  REFLUX  OXIDATlOW-CORItOSION  TEST  ON  0-65-31  AT  347°F 


Vis, 

100»F  Vis 

Vis, 

Neut.  No., 

OQ  Loss, 

cs/lOO*F 

Increase,  % 

cs/210“F 

mg  KOH/g 

wt  % 

Initial 

13.40 

— 

3.23 

0.08 

7  days 

14.75 

10.1 

3.45 

0.54 

14  days 

15.11 

12.8 

3.52 

0.73 

21  days 

15.45 

15.3 

3.57 

0.80 

26  days 

15.59 

16.3 

3.59 

0.85 
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1  Metal  Specimen  Data 

1  Test  Cell  Data 

Weight  change,  mg/cmJ : 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Metal  discoloration,  deposits, 
pitting,  or  etching:  A1 

Ti 
Ag 
Steel 
Cu 
Mg 


No  change 
L  tan 
L  tan 

Brown-purple 
Latching 
No  change 


Breakpoint  Data 

Neut.  no. 
100"F  vis 

Test  Conditions 


26+  days 
26+  days 


Sample  temperature,  *F 
Sample  volun  e,  ml 
Air  rate,  liter/ hr 
Condensate  return 


TEST  NO  241-6.  RESULTS  Ol  RLI  LUX  OXIDATION-CORROSION  1  ESI  ON  Q-6C  2S  AT  347°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/210°F 

Neat.  No., 

mg  KOH/g 

Initial 

waBmmm 

.3.31 

0.10 

7  days 

19.9 

3.73 

1.10 

14  days 

u  mn  9  i  ■  ■ 

26.3 

3.78 

21  days 

49.3 

4.33 

26  days 

71.5 

4.79 

mmmm 

Oil  Low, 
wt% 


12 


jMetal  Specimen  Data  j 

Weight  change,  mg/cm  J: 

41 

0.00 

Ti 

0.00 

Ag 

-1.20 

Steel 

0.00 

Cu 

-69.9 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

No  change 

Ti 

L  tan 

Ag 

Charcoal  gray 

Steel 

Blue 

Cu 

K  etching 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 
None 

H  var  ft  carbotj 
None 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


14  days 
16  days 


Test  Conditions 


Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


[  ' 

i 


TEST  NO.  248-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-18  AT  347°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No.. 

Oil  Loss, 

cs/100°F 

Increase,  7 

cs/2IO°F 

mg  KOH/g 

wt% 

Initial 

■HRMBH 

„ 

4.61 

0.21 

7  days 

-0.4 

4.57 

1.41 

14  days 

-3.6 

4.45 

2.22 

2 1  days 

+  12.8 

4.52 

25.4 

26  days 

(a) 

- 

52.74 

53.0 

21 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm* :  Al  0.00 

Sludge  in  oil:  200-mesh  filter  - 

T 

+0.02 

Centrifuge,  vol  7t  -  \ 

Ag  -0.10 

Steel  +0.04 

Tube  deposits:  Below  oil  level  H  var  &  carbon 

Cu  -0.51 

At  and  above  oil  level  None 

Mg  -0.95 

White  trystalline  deposits  in  condenser 

Metal  discoloration,  deposits, 

L  yellow 

Breakpoint  Data 

pitting.  or  etching:  A 

Ti  L  green 

Neut.  no.  14  days 

A 

;  Yellow 

l00°Fvis  16  days 

Meet  Drown-grccn 

Cu  L  etching 

Test  Conditions 

Mg  Large  pits 

— 

Sample  temperature,  h 

347 

Sample  volume,  ml 

200 

Air  rate,  litcr/hi  10 

Condensate  return 

Yes 

(al  Sample  semisolid. 

93 
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TEST  NO.  248-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-6 J -18  AT  347*F 


Via, 

ci/100*F 


100*F  Via 
Increase,  % 


Initial 
7  days 
14  day* 
21  day* 
28  day* 


Metal  Specimen  Data 


Via, 

ca/210*F 

Neut.  No., 
mg  KOH/g 

Oil  Loea, 
wt  % 

4.61 

0.21 

4.S4 

1.28 

4.40 

2.24 

4.02 

13.35 

77.88 

53.4 

17 

Weight  civtngs,  mg/cm3: 

A1 

0.00 

Ti 

♦0.02 

Ag 

-0.04 

Steel 

♦0.02 

Cu 

-1.16 

M| 

- 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

L  yellow 

Ti 

i.  green 

A* 

Yellow 

Steel 

Brown-green 

Cu 

Etched 

Mg 

• 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

(6) 

Centrifuge,  vol  % 

(e) 

Tube  deposits: 

Below  oil  Irvel 

H  var  A  carbon 

At  and  above  oil  level 

None 

Breakpoint  Data 

Neut.  no. 

17  days 

100*F  via 

23  days 

Test  Conditions 


Sample  temperature,  *F 
Sample  volume,  ml 
Air  rate,  iiler/hr 
Condensate  return 


(a)  Sample  semiaoikl. 


TEST  NO.  248-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  347«F 


Initial 
7  day* 
14  days 
21  days 
26  days 


Vis. 

cs/100°F 

IttWVi* 
Increase,  % 

17.72 

_ 

17.46 

-1.5 

16.73 

-5.3 

18.93 

♦6.8 

(a) 

— 

Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/( 


Oil  Loss, 

wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

0.00 

TI 

♦0.04 

Ag 

-0.08 

Steel 

+0.02 

Cu 

-2.27 

Mf 

+0.08 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

L  yellow-blue 

Ag 

Yellow 

Steel 

Brown-green 

Cu 

Etched 

Mg 

L  yellow-green 

Test  Cell  Data 

-  -  - 

Sludge  in  oil: 

200-mesh  filter 

- 

CentriAige,  vol  % 

Tube  deposits: 

Below  oil  level 

H  var  &  carbon 

At  end  above  oil  level 

None  j 

White  crystalline  deposits  m  condenser 

Breakpoint  Data 

Neut.  no. 

13  days 

100°Fv» 

19  days 

Sample  temperature,  "F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr  10 

Condensate  return 

Ye* 

(a)  Sample  aetniaoHdifled. 


1 1ST  NO.  248-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  LI  ST  ON  0-65-21  AT  347°F 


Vis, 

cs/!009r- 

100°F  Vis 
Increase,  % 

Vis, 

cs/2IOup 

Neut.  No., 

mg  KOH/g 

Oil  l.oss, 
wt% 

Initial 

15.11 

3.76 

0.07 

7  days 

15.44 

2.5 

3.82 

0.96 

14  days 

15.37 

1.7 

3.79 

1.7S 

2]  days 

15.4K 

2.4 

2.76 

2.10 

26  days 

15.56 

3.0 

5.80 

2.38 

9 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

O.O't 

Ag 

-0.08 

Steel 

+0.02 

Cu 

Mg 

Al 

No  change 

Ti 

Pale  blue 

Ag 

Tan 

Steel 

Brown -green 

Cu 

Mg 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


None 

Trace 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


M&Hvir 

None 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


26+  days 
26+  days 


Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  m! 

Air  rate,  titer/hr 
Condensate  return 


347 

200 

10 

Yes 


TEST  NO.  248-5.  RESULTS  Ol  KM  LUX  OXIDATION-CORROSION  TEST  ON  0-66-25  AT  347°1 


Vis, 

cs/100°l 

100°l  Vis 
increase. 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

OB  Loss, 
vet  % 

Initial 

13.64 

3.31 

0.10 

7  days 

15.83 

16.1 

3.65 

1.47 

14  days 

18.60 

36.7 

4.09 

3.35 

21  days 

22.94 

68.2 

4.74 

6.73 

26  days 

25.47 

867 

5.1 1 

7.87 

12 

Metal  Specimen  Data 


Test  t  ell  Data 


Weight  change,  mg/cm2 : 

Al 

0.00 

j  Sludge  in  oil:  200-tnesh  filter 

None 

Ti 

000 

i  Centrifuge,  vol 

None 

Ag 

-1.72 

Steel 

0.00 

Tube  deposits:  Below  oii  level 

None 

Cu 

-112 

At  and  above  oil  level 

None 

Mg 

Breakpoint  Data  | 

pitting,  or  etching: 

Al 

No  change 

Neut.  no.  1 1  days 

Ti 

L  tan 

100°1- vis  9  dat  s 

Ag 

Brown 

Steel 

Blue 

Test  Conditions 

Cu 

Mg 

Sample  temperature,  °1 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

-.»  ^'wwarmb. * ’*M  naw" 
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TEST  NO.  243*6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-66-25  AT  347*F 


Vis, 

cs/100*F 

100*F  Vis 
Increase,  % 

Vis, 

cs^KPF 

Neut.  No , 
mg  KOH/g 

Initial 

13.64 

__ 

3.31 

0.10 

7  days 

15.27 

12.0 

3.56 

1.16 

14  days 

15.81 

15.9 

3.69 

1.91 

21  days 

16  14 

18.3 

3.73 

2.10 

26  days 

16.17 

18.5 

3.71 

1.91 

Metal  Specimen  Data 

i  Test  Cell  Data 

OB  Loss, 
wt% 


Weight  change,  mg/cm3 : 


Sludge  fat  oil:  200-mesh  Alter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Metal  discoloration,  deposits, 
pitting,  or  etching:  A1 

Ti 
Ag 
Steel 
Cu 
Mg 


No  change 
L  tan 
Blue 
Blue 


Breakpoint  Data 

Neut.  no. 
100*F  vis 

Test  Conditions 


26+  days 
26+  days 


Sample  temperature,  *F 
Sample  volume,  ml 
Afar  rate,  liter/hr 
Condensate  return 


TEST  MO.  253-1 .  RESULTS  OF  REFLUX  OX1DATIONCORROSION  TEST  ON  0-66-25  AT  385°F 


Vis. 

cs/100°F 

100°F  Vir 
Increase, % 

Vis, 

cs^lO’F 

Neut.  No., 
mg  KOH/g 

1364 

_ 

3.31 

0.10 

14.85 

8.9 

3.49 

1.52 

15.15 

11.1 

3.54 

1.66 

15.63 

14.6 

3.62 

2.17 

15.99 

17.2 

3.68 

2.73 

Oil  Lou, 
wt% 


Metal  Specimen  Data 
Weight  change,  mg/cmJ : 


Test  Ceil  Data 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Tl 

0.00 

Centrifuge,  vol  % 

None 

A| 

0.90 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-1.74 

At  and  above  oil  level 

None 

Me 

000 

mg 

Breakpoint  Date 

Al 

No  change 

Neut.  no. 

48+  hr 

Tl 

Am 

L  brown 

RrAtvn 

!00#F  vis 

48+ hr 

Steel 

Diuwn 

Blue-purple 

Test  Conditions 

Cu 

L  brown-orange 

Mg 

No  change 

Sample  temperature,  ®F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/ hr 

10 

Condensate  return 

Yet 

96 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Lots, 

cs/100°F 

Increase,  % 

cs/210°F 

mgKOH/g 

wt  % 

Metal  Specimen  Data 


Weight  change,  mg/cm3: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


No  change 
L  brown 
L  yellow 
Green-blue 
L  brown-orange 
White 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vo!  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no.  48+  hr 

100°F  vis  48+  hr 

Test  Conditions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


I.  253-3  RESULTS  OF  REFLUX  OX1DATION-CORROS1CN  TEST  ON  047  3  AT  3B5*F 


Vis, 

cs/lOO'T- 

100*F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

12.77 

_ 

3.13 

0.24 

13.47 

5.5 

3.24 

0.63 

13.64 

6.8 

3.27 

0.84 

13.79 

8.0 

3.30 

1.22 

13.90 

8.8 

3.31 

1  36 

Oil  Loss, 
wt% 


Metal  Specimen  Data _ 

Weight  change,  mg/cm3: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


No  change 
L  brown 
L  yellow 
Purple-blue 
Brown-orange 
No  change 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  Filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no.  48+  hr 

100°F  vis  48+  hr 

Test  Conditions 

Sample  temperature,  ®F  385 

Sample  volume,  ml  200 

Air  rate,  titer/hi  10 

Condensate  return  Yes 


\ 
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TEST  NO.  253-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-66-25  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt% 

Overhead  Sample  f 

Acidity, 

mg  KOH/g 

Initial 

13.64 

_ 

3.31 

0.10 

— 

16  hr 

20.71 

51.8 

4.33 

i.36 

48.5 

24  hr 

24.15 

77.1 

4.77 

1.59 

59.7 

40  hr 

31.30 

129 

5.64 

1.90 

67.7 

48  hr 

35.02 

157 

6.11 

2.09 

68.5 

51 

4.49 

7.66 

|  Metal  Specimen  Data 

Test  Cell  Data  | 

1  Weight  change,  mg/cm2  :  A1 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.53 

At  and  above  oil  level 

None 

Ma 

0.00 

_ 

Metal  discoloration,  deposits. 

Test  Conditions  | 

pitting,  or  etching:  A1 

nocnangc 

Ti 

L  brown 

Sample  temperature,  F  385 

A| 

Brown 

Sample  volume,  ml 

200 

Steel 

Blue-purple 

Air  rate,  liter/hr 

130 

Cu 

L  brown-orange 

Condensate  return 

No 

Mg 

No  change 

L_ _ 

TEST  NO.  253-5.  RESULTS  OF  NONREFI  UX  OXIDATION-CORROSION  TEST  ON  0-67  2  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead 

Sample 

Acidity, 

mg  KOH/g 

Vis, 

cs/100°F 

Initial 

14.40 

__ 

3.57 

0.2 1 

16  hr 

15.52 

7.8 

3.74 

0.28 

29.9 

24  hv 

16.39 

13.8 

3.86 

0.34 

42.2 

40  hr 

18.18 

26.2 

4.16 

0.S5 

61.1 

48  hr 

19.36 

34.4 

4.36 

0.63 

67.0 

40  -i 

1.33 

10.11 

Metal  Sp< 

scimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm1 : 


Metal  diicoluration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.10 

Mg 

0.00 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Pink-orange 

Mg 

White 

Sludge  in  oil:  200-mesh  filter  None 

Centrifuge.  vn|  %  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  None 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  re's,  Uter/hr  130 

Condensate  return  No 


98 


Metal  Specimen  Data 

Weight  change,  mg/cm1 : 

A1 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.04 

Mg 

+0.26 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

No  change 

Ti 

1.  brown 

Ag 

L  yellow 

Steel 

Green-blue 

Cu 

Brown-orange 

Mg 

Gray  deposit 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Ncne 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

jxest  Conditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  Uter/hr 

130 

Condensate  return 

No 

TEST  NO.  255-1  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-1?  AT  385°F 


Vis,  100°F  Vis  Vis, 

cs/100°F  Increase,  %  cs/210°F 


Neut.  No., 
mg  KOH/g 


Overhead 

Wt,g 


Oil  Loss, 
wt  % 


Overhead  Sample 


Acidity, 
mg  KOH/g 


Metal  Specimen  Data 

Weight  change,  mg/cm1 : 

A1 

+0.18 

Ti 

+0.14 

Ag 

+0.20 

Steel 

+0.20 

Cu 

-0.01 

Mg 

+0.26 

Metal  discoloration,  deposits. 

pitting,  oreichlng: 

Ai 

Brown 

Ti 

Brown 

Ag 

Brown 

Steel 

Brown 

Cu 

Brown-orange 

Brown 

'e>i  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


|fest  Conditions 

Sample  temperature,  °F 

385 

Sample  vol  urn.,  ml 

200 

Air  rate,  lite'/hr 

130 

Condensate  return 

No 

99 


TLST  NO.  255-2.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  385°F 


Vis. 

cs/100°F 

- "  - . 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Ncut.  No., 
mg  KOH/g 

Overhead 

Wt,  g 

Oil  Loss, 
wt  % 

Overhead  Sample  1 

Acidity, 
mg  KOH/g 

MOM 

Initial 

16.84 

_ 

4.29 

0.11 

_ . 

r~ 

16  hr 

18.24 

8.3 

4.56 

1.19 

23.2 

24  hr 

18.79 

11.6 

4.68 

1.37 

32.8 

40  hr 

20.21 

20.2 

4.98 

1.80 

50.1 

48  hr 

21.42 

27.2 

5.21 

2.58 

57.9 

35 

4.24 

11.23 

Meta)  Specimen  Data 


Weight  change,  ntg/cm5: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A1 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol  % 

Trace 

Ag 

0.00 

Steel 

+0,02 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.04 

At  and  above  oil  level 

None 

Mg 

-0.04 

Test  Conditions  ] 

At 

No  change 

Ti 

Blue 

Sample  temperature,  °F 

385 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

Browr. 

Condensate  return 

No 

Mg 

Gray 

TEST  NO.  255-3  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-14  AT  385°F 


Vis, 

cs/100°F 

Oil  Loss, 

Wt  % 

17.71 

. 

^.67 

0.24 

17  12 

-3.3 

4.46 

1.60 

' 

17.04 

-3.8 

4.44 

1.92 

16.48 

-6.0 

4.30 

2.52 

mm 

16.25 

-8.2 

4.01 

1 1  90 

4 

Metal  Specimen  Data 
Weight  change,  mgTcm5 


Test  Cell  Data 
Sludge  In  oil: 


None 

Trace 

H  vai  &  carbon 
None 


Metal  discoloration.  deposits, 
pitting,  or  etcKllljr" 


H - 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.28 

Mg 

-0.24 

At 

No  change 

Ti 

L  blue 

Ag 

L  pink-yellow 

Steel 

Blue-green 

Cu 

Brown-orange 

Mg 

L  pitting 

'  'iTOmesTHTHer'" " 
Centrifuge,  vol  % 


Tube  deposits-  Below  o  ’  level 

At  and  above  oil  level 


breakpoint  Dsti 


Neut.  no 
100°F  vis 


"4TTr“ 

48+ 


Test  C'onditions 

Sample  temperature,  Jv' 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


■7JT 

200 

10 

Yes 


100 


TI  ST  NO.  255-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-20  AT  385°l 


Ncut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  K 


Metal  Specimen  Data 


Test  Cell  Data 


I  Weight  change,  mg/em2: 

A' 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

It 

Cu 

-0.34 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A! 

No  change 

Ti 

Purple 

Ag 

L  pink-yellow 

Steel 

Blue-green 

Cu 

Brown-orange 

Mg 

L  pitting 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

H  var  &  carbon 

At  and  above  oil  level 

None 

Breakpoint  Data 


Neut.  no. 

40  hr 

100°F  vis 

48+  hr 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  255-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-66-5  AT  385°F 


'1ST  NO.  255-6.  RESULTS  Ol  NON  RE!- LUX  OXIDATION-CORROSION  TEST  ON  0-66-5  AT  385°l- 


Vis. 

100°1  Vis 

Vis, 

nil  1  J6W 

Overhead  Sample 

cs,TOO°l 

Increase.  ■; 

cs/210°i-' 

nig  KOH/g 

Wt.g 

wt  % 

Acidity . 

Vis, 

mg  KOH/g 

cs/100°l 

Initial 

15.04 

nm 

■ 

mmm 

16  hr 

16.96 

12.8 

1  H 

24  lu 

18.34 

21.9 

hTjHm' 

40  hr 

22.62 

50.4 

48  hr 

25.64 

70.5 

Bfli 

iBe£tc.'>7 

■B 1 

«3  _ 

1.53 

9.08 

Metal  Specimen  Data 

Test  Cell  Data 

Weighs  change,  mg/cm2:  Al 

-0  02 

Sludge  in  oil:  200-tncsh  filter 

None 

Ti 

0.00 

Centrifuge,  vol '/ 

None 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.18 

At  and  above  oil  level 

None 

Mg 

+0.55 

Metal  discoloration,  deposits. 

l  est  Conditions 

pitting,  or  etching: 

Al 

1  yellow 

— 

Ti 

l  brown 

Sample  temperature.  °l 

3KS 

Ag 

1.  y  ellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  litcr/hr 

130 

Cu 

Brown-green 

Condensate  return 

No 

Mg 

Gray  deposit 

I  I  ST  NO  261-1  RESULTS  01-  REI-LUX  OXIDATION-CORROSION  TI-ST  ON  0-65-3!  A1  347°l 


Vis, 

cs/l00°T 

100°f-  Vis 
Increase. '? 

Vis. 

cs/2l0°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

1  3.40 

3.23 

■  ' 

7  davs 

14  75 

10.1 

3.46 

14  days 

15.24 

13.7 

3.53 

0.83 

21  davs 

15  64 

16.7 

3.61 

0.94 

26  days 

15.81 

18.0 

3.62 

0.91 

15 

Metal  Specimen  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


Al 

0.00 

ri 

-0.02 

Ag 

-008 

Steel 

+0.04 

Cu 

+0.18 

Mg 

-0.02 

Al 

No  s  hange 

Ti 

l  brown 

Ag 

No  change 

Steel 

Red-brown 

Cu 

Red-brown 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  "• 

Tube  deposits:  ilelow  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut  no  26+  days 

KHH  vis  76+  days 


I  esi  (  onditions 


Sample  temperature.  °l 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

None 

None 

None 

None 


TEST  NO.  261-2.  RESULTS  OF  REFLUX  OXIDATION  CORROSION  TEST  ON  0-65-21  AT  347°F 


Vis, 

1 00°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

c;/210°F 

mg  KOil/g 

wt  % 

Initial 

15.11 

- 

3.76 

0.07 

7  days 

15.42 

2.1 

3.79 

1.32 

14  days 

15.46 

2.3 

3.80 

1.97 

21  davs 

15.60 

3.2 

3.77 

2.28 

26  days 

15.82 

4.7 

3.81 

2.46 

11 

|  Meta]  Specimen  Data 

Test  Cell  Data  jj 

(  Weight  change,  mg/cm2:  A! 

+0.02 

Sludge  in  oil:  200-mesh  filter 

None  j 

Ti 

-0.02 

Centrifuge,  voi  %  Trace  1 

■Ag 

-0.02 

Steel  0.00 

Tube  deposits:  Below  oil  level 

L  var  I 

Cu 

-0.22 

At  and  above  oil  level  M  var  1 

Mg 

0.00 

Breakpoint  Data 

|  Metal  discoloration,  deposits. 

— - 

pitting,  or  etching:  A1 

L  pale  blue 

Nent.  no.  26+  days 

Ti 

Blue 

100°F  vis  26+  days 

1 .  oranse  A  vellow 

Steel  Pale  green 

Test  Conditions 

Mg 

No  change 

Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 

TEST  NO.  261-3.  RESULTS  OF  Hi  FLUX  OXIDATION-C  ORROSION  TEST  ON  0  66-25  AT  347°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase. 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.64 

3.31 

7  davs 

15.34 

12.5 

14  days 

15.88 

!  6.4 

21  davs 

16.18 

18.6 

1  64 

26  days 

16.22 

18.9 

1.65 

30 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

-0.51 

Steel 

0.00 

Cu 

+0.04 

Mg 

0.00 

Al 

No  change 

Ti 

L  brown 

Ag 

L  etching 

Steel 

Blue 

Cu 

Yellow 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol Trace 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  None 


Breakpoint  Data 


Neill  no 
IO()°l  vis 


26+  days 
26+  days 


Test  Conditions 


Sample  temperature,  “I-  347 

Sample  volume,  ml  200 

Air  rate,  liter/ hr  10 

Condensate  return  Yes 


103 


II  SI  NO.  261-4.  RESULTS OL  REFLUX  OXIDA I IONA  OKROSION  TEST ON 0-65-19  AT  347°l 


Vis, 

es/100°F 


iOO°r  Vis 
Increase,  % 


Metal  Specimen  Data 


Vis, 

cs/2lO°L 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


7.72 

_ 

7.69 

-0.2 

7.29 

-2.4 

6.89 

-4.7 

6.87 

-4.8 

Test  Cell  Data 


Weight  change,  mg/cm1: 

Al 

+0.02 

Ti 

0.00 

Ag 

-0.10 

Steel 

+0.02 

Cu 

- 

Mg 

- 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  pale  blue 

Ti 

Blue 

Ag 

Brown 

Steel 

Blue,  green,  &  yellow 

Cu 

- 

Mg 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

Trace 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

L  var 
M  var 

Breakpoint  Data 


Neut.  no 

26+  days 

100°F  vis 

26+  days 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TLST  NO.  261  5.  RESULTS  OL  REFLUX  OXIDATION-CORROSION  TtSTON  0-65-i9  AT  347°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No.. 

Oil  Loss, 

cs/100°I 

Increase,  C? 

cs/210°F 

mg  KOH/g 

wt  % 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1: 

Al 

+0.02 

Ti 

-0.02 

Ag 

-0.08 

Steel 

0.00 

Cu 

+0,08 

Mg 

+0.10 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  pale  blue 

Ti 

Blue- 

Ag 

Brown 

Steel 

Blue,  greet-,  &  brown 

Cu 

Yellow 

Mg 

Gray,  yellow,  &  pink 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  voi  % 

None 

Trace 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

1  var 

M  var 

Breakpoint  Data 

Neut.  no. 

100°l  vis 

26+  days 

76+  days 

Test  Conditions 


Sample  temperature.  T- 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


T 


Vis, 

cs/ioo°r 


100°l  Vis 
Increase,  ')'< 


Initial 
7  days 
14  days 
21  days 
26  days 


M.-tal  Specimen  Data 


Vis, 

cs/2IO°l 


Ncut.  No., 
mS  KOH/g 


Oil  Loss, 
wt  % 


Test  Cell  Data 


Weight  change,  mg/cm5 : 

Al 

0.00 

Ti 

-0.02 

Ag 

-0.08 

Steel 

0.00 

Cu 

-0  04 

Mg 

+0.75 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  brown 

Ag 

Yellow 

Steel 

Blue,  green,  &  yellow 

Cu 

Yellow  &  orange 

Mg 

Gray 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  var 

Breakpoint  Data 


Neuf.  no. 

26+  days 

1 00°F  vis 

26+  days 

Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TLST  NO.  268  I.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  A I  385°F 


Vis, 

cs/100°F 


IOO°F  Vis 

In.  a  ■*,'% 


Vis, 

cs/2 10°F 


Neut.  No.. 

Oil  Loss, 

mg  KOH/g 

wt  % 

0.23 

1.02 

1.19 

1.44 

1.57 

4 

Metal  Specimen  Data 

|  Test  Cell  Data 

Weight  change,  mg/cm1: 

Al 

0  00 

!  Sludge  in  oil:  200-mcsh  filter 

None 

li 

+0.02 

s  Centrifuge,  vol  7< 

None 

Ag 

0.00 

Steel 

-0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.24 

At  and  above  oil  level 

None 

Mg 

+0.02 

Breakpoint  Data 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Neut.  no.  48+  hr 

Ti 

I  brown 

100°F  vis  48+  hr 

Ag 

1  yellow 

Steel 

Purple-hlue 

Test  Conditions 

Cu 

l  etching 

Mg 

Tan 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

105 


TEST  NO  268-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  385"F 


■1 

Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/21Q“F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

14.87 

- 

3.69 

0.04 

16  hr 

15.04 

+  1.1 

3.74 

0.72 

24  hr 

15.01 

+0.9 

3.70 

0.85 

40  hr 

14.85 

-0.1 

3.67 

1.08 

48  hr 

14.79 

-0.5 

3.66 

1.36 

'  -  -  . — 

3 

Metal  Specimen  Data 

Weight  change,  mg/cm1 : 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Metal  discoloration,  deposits, 
pitting,  or  etching:  Al  L  yellow 

Ti  Brown-yellow 

Ag  Yellow 

Steel  Blue 

Cu  Brown-purple-g 

Mg  Tan 


Breakpoint  Data 

Neut.  no.  48+  hr 

100°F  vis  48+  hr 

Test  Conditions 

Sample  temperature,  °F 
Sample  volume,  ini 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  268-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1 1  AT  385°F 


Vis, 

cs/100°F 

100*F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

initial 

13.26 

_ 

3.21 

0.05 

16  hr 

13.96 

5.3 

3.33 

0.48 

24  hr 

14.15 

6.7 

3.36 

i  0.63 

40  hr 

i4.32 

8.0 

3.41 

0.94 

48  hr 

14.49 

9.3 

3.42 

1.11 

Metal  Specimen  Data 

Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Oil  Loss, 
wt% 


No  change 
L  brown 
L  yellow 
Blue 

Yellow-orange 
No  change 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no.  48+  hr 

100'F  vis  48+  hr 

Test  Conditions 

Sample  temperature.  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


EjicES 


S3E 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
m*  KOH/g 

13.24 

_ 

3.26 

0.23 

15.44 

6.6 

3.65 

0.80 

16.60 

25.4 

3.85 

0.92 

20.53 

5S.0 

4.47 

1.30 

25.29 

91.0 

5.16 

1.56 

Overhead  Oil  Lost, 
Wt,  g  wt  % 


Metal  Specimen  Daia 


Weight  change,  mg/cm2: 

A! 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.41 

Mg 

+0.02 

Meta!  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Purple-blue 

Cu 

L  etching 

Mg 

Tan 

Test  Cell  Oata 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature,0? 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  268-5.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  385°F 


Neut.  No., 
mg  KOH/g 


Overhead  Oil  Loss, 
Wt,  g  wt  % 


?  Overhead  Sam  ole  1 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°F 

1.33 

-  9.17 

Metal  Specimen  Data 


est  Cell  Data 


Weight  change,  mg/cm2: 

Al 

♦0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.19 

Mg 

♦O.Ofc 

I 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Brown-yellow 

A| 

Yellow 

Steel 

Blue 

Cu 

Purple-dark  brown 

Mg 

Tan 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposit,: 

Below  oil  level 

None 

At  and  above  oil  level 

Very  L  var 

est  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


% 


tVH^ii'VriV?*  .rlj^'fe'^,1;  .  *?'v  •?,  Ur** .  ■  ' ,  *-  '■-;-  , 


- .-■  ivwirf  ‘oui.wt-r  '  ‘-■V i*  *■■  .‘.■H^-sj.«f-  •'+■*-,- 


TEST  NO.  268-6.  RESULTS  OF  NONRFFLUX  OXIDATION-CORROSION  TEST  ON  067-1 1  AT  385°F 


Vis, 

cs/!00°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2J0°F 

Neut.  No., 
mg  XOH/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Sample  j 

mamm 

3 

Initial 

13.26 

— 

3.21 

0.05 

_ 

16  hr 

16.22 

22.3 

3.67 

0.38 

42.8 

24  hr 

18.50 

39  5 

3.99 

0.52 

60.2 

40  hr 

27.13 

105 

5.10 

0.82 

82.4 

48  hr 

35.64 

169 

6.05 

0.S8 

85.6 

53 

1.33 

9.28 

Metal  Specimen  Dala 


Test  Cell  Data 


Weight  change,  mg/cm5: 

Al 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

-0.02 

Cu 

0.00 

Mg 

+0.02 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Sludge  in  oil: 

200-ntesh  niter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions 


Ti 

Ag 

Steel 

Cu 

Mg 


L  brown 

Sample  temperature,  °F 

385 

L  vellow 

Sample  volume,  ml 

200 

Blue 

Air  rate,  liter/hr 

130 

Orange-yellow 

Condensate  return 

No 

No  change 

TEST  NO.  269-1  RESULTS  OF  REFLUX  OXIDATIONTTORROS’ON  TEST  ON  0-67-4  AT  385°1 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  y 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Less, 
wt  % 

Initial 

29.19 

5,4  i 

C.10 

16  hr 

31.11 

6.6 

5.63 

Si  BK  .-  -  V;; 

24  hr 

31.57 

8.2 

5.69 

40  hr 

32.22 

10.4 

5.75 

48  hr 

32.69 

12.0 

5.81 

■Hal 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/ cm 2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching. 


Al 

o.oo 

Sludge  in  oil: 

200-mesh  Alter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0  41 

At  and  above  oil  level 

None 

Mg 

0.00 

Breakpoint  Data 

Al 

No  change 

Neut  no, 

48+  hr 

Ti 

Tan 

I00°F  vis 

48+  hr 

Ag 

No  change 

Steel 

Blue-purple 

Test  Conditions 

Cu 

L  etching 

Mg 

No  change 

Sample  temperature,  *F  385 

Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


200 

10 

Yes 


108 


Vis, 

cs/100°F 

10QCF  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.63 

— 

3.30 

0.22 

16  hr 

14.37 

5.4 

3.41 

0.49 

24  hr 

14.57 

6.9 

3.45 

0.67 

40  hr 

14.71 

7.9 

3.46 

0.93 

48  hr 

14.87 

9  1 

3.49 

1.09 

0 

Metal  Specimen  Data 


Test  Cell  Data 


.41 

-0.02 

Sludge  in  oil: 

200-mesh  Filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

+0.08 

At  and  above  oil  level 

L  var 

Mg 

0.00 

Breakpoint  Data  j 

Al 

No  change 

Neut.  no. 

48+ hr 

Ti 

Tan 

100°F  vis 

48+  hr 

Ag 

Yellow 

Steel 

Purple-blue 

Test  Conditions 

Cu 

Orange-brown 

Mg 

No  change 

Sample  temperature,  °F  385  3 

-  Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


200 

10 

Yes 


TEST  NO  269-3.  RESULTS  OF  REFT  UX  OXIDATION  CORROSION  TEST  ON  0-67-7  AT  38S°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, V 

Vis, 

cs/210uF 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

Wt  Vi 

17.34 

4.58 

0.26 

16.99 

-2.0 

4.45 

0.91 

■ 

16.84 

-2.9 

4.4 1 

1.12 

16.19 

-6.6 

4.24 

1.85 

48  hr 

15.32 

-116 

3  90 

6.65 

2 

Metal  Specimen  Data 


Test  C'ell  Data 


Weight  change,  mg/cmJ 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-002 

Ti 

0.00 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.02 

Mg 

+0.02 

Al 

Tan 

Ti 

Brown  purple 

Ag 

Pink-yellow 

Steel 

Blue-green 

Cu 

Orange-pink-green 

Mg 

L  brown 

Sludge  in  oil: 


200-mesh  Filter 
Centrifuge,  vol  % 


Tube  deposits.  Below  oil  level 

At  and  above  oil  level 


None 

None 

L  var 
None 


Breakpoint  Data 


Neut  no. 
100°l  vis 


39  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  °l-  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


109 
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TEST  NO.  269-4.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-67-4  AT  385°F 


Vis, 

cs/100°F 

ioo°r  vu 

Increase, % 

Vis, 

cs/210°r 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

Oil  Loss, 

wt  % 

Overheat 

Sample 

BUI 

MtSSM 

Initial 

29.19 

5  41 

0.10 

16  hr 

31.83 

90 

5.71 

0.9 

24  hr 

32.52 

114 

5.80 

1.3 

40  hr 

33.75 

15.6 

5.94 

■ 

2.2 

48  hr 

34.69 

18.8 

6.05 

0.62 

2.5 

10 

10.70 

20.49 

Meta!  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm5: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  "ol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.71 

At  and  above  oil  level 

None 

Mg 

0.00 

Al 

No  change 

Test  Conditions 

Ti 

Tan 

Sample  temperature,  F  385 

Ag 

No  change 

Sample  volume,  ml  200 

Steel 

Blue-purple 

Air  rate,  liter/ hr 

130 

Cu 

L  etching 

Condensate  return  No 

Mg 

No  change 

TEST  NO.  269-S.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  0-67-5  AT  3S5°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

_ 

Overhead 

Wt.g 

Oil  Loss, 
wt  % 

Overhead  Samr^e  1 

Acidity, 
mg  KOH/g 

Vis, 

cs/100°l- 

Initial 

13.63 

, 

3.30 

Ha 

16  nr 

15.70 

15.2 

3.61 

33.6 

24  hr 

16.90 

24.0 

3.84 

0  44 

46  4 

40  hr 

19.99 

46.7 

4.36 

0.73 

64,2 

48  hr 

22.51 

65.1 

4.59 

0.80 

67  9 

47 

1  56 

10,36 

Metal  S[ 

recimen  Data 

Test  Cell  Data  I 

1  Weight  change,  Al 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0  00 

Centrifuge,  vol  % 

Trace 

Ag 

o.OO 

Steel  a  U.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.06 

At  anu  above  oil  level 

None 

Mg 

0  00 

Metal  discoloration,  deposits, 

|  1  est  Conditions  8 

pitting,  or  ttchliU-  Al 

r  - 

Ti 

Tan 

Sample  temperature,  ° 

F  385 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel  Brown-purple 

Air  rate,  liter/hr 

130 

Cu 

Orange- pink 

Condensate  return 

No 

Mg 

No  change 

L 

HO 


i 

;  TEST  NO.  269-6.  RESULTS  OF  NONKEF  LUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  383°F 


^  j 

i  1 

Vis, 

es/IOO°l- 

100°F  Vis 
Increase, 

Vis, 

cs/210°l- 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt,g 

Oil  Loss, 
wt  % 

Overhead  Sample  | 

8B89 

Initial 

mm 

_ 

4.58 

0.26 

•,  ! 

16  hr 

Sufi 

11.4 

5.02 

37.4 

i 

24  hr 

■n 

21.6 

5  43 

0.73 

54.8 

;■ 

40  hr 

7.21 

1.16 

86.9 

J 

■  i- 

48  hr 

47.31 

mssm 

10.97 

1.68 

97.1 

59 

1.59 

10.82 

i 

Metal  Specimen  Data 

_ — _ - _ _ _ 

Test  Cell  Data  | 

i  * 

Weight  change,  mg/ 

m2:  Al 

-0.02 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

■  i 

Ag 

+0.02 

Steel 

+0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

+0.06 

At  and  above  oil  level 

None 

Mg 

+0.12 

7 

Meta 

discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching:  Al 

lan 

— 

Ti 

Brown 

Sample  temperature,  “1 

385 

Ag 

Pink-yellow 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  liter/hr 

130 

Cu 

Orange,  pink  &  green 

Condensate  return 

No 

Mg 

L  brown 

TIST  NO  271-1.  RESULT  SOI  NONREFLUX  OXIDATION-CORROSION  TEST  ON  ATL-652  AT  425UF 


Vis, 

esMrt0°r 

100°l  Vis 
Increase,  r! 

Vis, 

cs/2l(»°l 

Neut.  No., 
mg  KOH/g 

Overhead 

Wt.g 

initial 

i  r  .65 

- 

3.54 

0.19 

nu 

— 

18  hr 

31.13 

98.9 

5.50 

.'>.97 

40 

17.46 

11.19 

|  Metal  Spec  'men  Data 

Tost  Cell  Data  | 

1  Weight  change,  mg/ 

cm2:  Al 

0.00 

Sludge  in  oil:  JOO-mesh  T’ttci 

Trace 

Ti 

+  002 

Centrifuge,  vol  '  , 

06 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  var 

S  S 

0.00 

At  and  above  oil  level 

None 

Metal  discoloration,  deposits. 

Test  Conditions  | 

pitting,  or  etching:  Al 

No  change 

Ti 

L  brown 

Sample  temperature.0! 

425 

Ag 

l  yellow 

Sample  volt  me.  nl 

200 

Steel 

Blue-green 

Air  rate,  litcr/hr 

1  30 

S  S 

Purple 

Condensate  return 

No 

■4 


I  I  I 


Tl  ST  NO  271-2.  RI  SULTSOI  NONRITTCX  OXIDATION-CORROSION  TISTON  AIL-652  AT  425'  I 


Vis. 

cs/IOO°l 

I00°l  Vis 
Increase, 

Overhead 

Wt.g 

Oil  Loss.  j 

wt  '/■ 

c 

% 

c- 

Sample 

Acidity, 
mg  KOII/g 

\7is7 

cs/l00°l- 

Initial 

15.65 

3.54 

O.I9 

n  1  11 

IS  hr 

33.70 

115 

5.78 

7.21 

75.3 

42 

15.54 

11.56 

Metal  Specimen  Data 

Test  (’ell  Data 

Weight  change,  mg/ent2:  Ai 

0.00 

Sludge  in  oil.  200-mcsb  filter 

Trace 

Yi 

+0.02 

Centrifuge,  vol 

0  6 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

L  var 

S.  S. 

0.00 

_ 

At  and  above  oil  level 

None 

Metal  discolora<ion.  deposits. 

No  change 

Test  Conditions 

pitting,  oi  etching:  AI 

Ti 

1.  brown 

Sample  temperature,0!- 

425 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue-green 

Air  rate,  Jiter/hr 

130 

s.  s. 

Purple 

Condensate  return 

No 

TISI  NO  272  1.  RISITTSOI  Rl  I  U  X  OXIDATION-CORROSION  II  SI  ONI-1041  AT  60H°I 


Vis. 

cs/100°I 

I00°l  Vis 

Increase.  '< 

Vis. 

cs/2I0°I 

Ncut.  No., 
mg  KOH/g 

Oil  I.oss, 
wt 

Initial 

1 2.HH 

0.00 

16  hr 

14.70 

24  hr 

1 6  5  + 

9  1 

40  hr 

22.47 

9 

48  hr 

_ 

WmmSKm 

27.00 

mmSSKM 

1 

Melai  Specimen  Data 


l  est  Cell  Data 


,  mg/cm* : 

AI 

(MX) 

Sludge  iri  oil: 

200- mesh  filter 

None 

1 1 

to  04 

Centrifuge',  vol  '• 

None 

Ac 

♦  O.OH 

Slee' 

♦turn 

Tube  deposits: 

Below  oil  level 

None 

(  tl 

0  59 

At  and  above  oil  level 

M  var 

Mg 

♦  0  4  1 

ition.  deposit' 

Test  (  ondmons 

chllU! 

AI 

N  ellow 

1  I 

Kcd- brown  1 

Sample  temperature.  *'1  BOX 

'V 

W  hifc-hrown 

Sample  volnni 

ml  700 

Steel 

<  .i.i> 

Air  rate,  litci  lir 

III 

<  II 

( ;r.im*c-pro\ 

(’ondtM.sale  letwfh  Yes 

Me 

( .r,i\  brown 

I  I  SI  NO  272-2.  RESULTS  Of  HI  I  I. IX  OXIDATION-CORROSION  TKST  ON  0-64-20  AT  608°i 


Vis. 

cs/i00°l 

IOO“I  Vis 

Increase. '! 

H1H 

Neut.  No. 
mg  KOH/g 

Oil  Loss. 

Wt  ‘t 

Initial 

24.22 

0.00 

i  !(<  hr 

27,21 

12.8 

0.12 

2-4  hr 

27.62 

14.0 

0.06 

40  hr 

28.58 

18.0 

0.07 

48  hr 

28.48 

I  7.6 

Hil-' 

0.04 

2 

j  Metal  Specimen  Data 

Test  Cell  Data 

1  Weight  change,  mg/cm*  . 

Al 

+0.20 

Sludge 

in  o 

1:  200-mesh  filter 

Trace 

Ti 

+0.22 

Centrifuge,  vei  77 

0.4 

Ag 

0  00 

Steel 

+0.42 

l  ube  deposits:  Below  oil  level 

L  carbo 

Cu 

-5.60 

At  and  above  oil  level 

L  carbo 

Mg 

+  1.00 

Metal  discoloration,  deposits. 

Test  Condition 

S 

pitting.  or  etching: 

41 

L  brown  spots 

Ti 

Tan-purple 

Sample 

temperature.  °F 

608 

Ag 

l.  hro'wi 

Sample 

volume,  ml 

200 

Steel 

Tan 

Air  rate 

.  liter/hr 

10 

Cu 

Etching  and  pitti 

tg  Condensate 

return 

Yes 

Mg 

D  gray 

Tl  SI  NO  272-2.  RhSULTS  OF  REFLUX  OXID41  ION-CORROSION  TEST  ON  0-67-1  AT  608°1 


Vo. 

is/  1 00°  1 

I00°l  Vis 
Increase, 

BH 

Neut.  No., 
mg  KOE!/g 

Oil  Loss, 
wt  r< 

Initial 

25  Th 

1 2.02 

0.01 

16  hr 

28841 

8.8 

12.48 

0.08 

24  hr 

244  4 

10.4 

12.58 

0  04 

40  hr 

406  2 

12.6 

12.77 

0.04 

4  8  hr 

412  5 

15.6 

12.87 

0.07 

3 

Metal  Specimen  Data 
Weight  change.  meim" 


\K ial  iIim oloration.  deposits, 
pilling.  or  cu  hint:: 


Al 

0.02 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0  OS 

Cu 

-0.00 

Mg 

♦0.08 

Al 

1  yellow 

li 

\  dlow -brown 

Ag 

Yellow 

Steel 

(itccn  purple 

Cu 

Orange- brown 

Mg 

Brow  n 

Tol  (  oil  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  . 

None 

I  ube  deposit  a: 

Below  oil  level 

None 

\t  and  above  oil  level 

Very  1  var 

l  est  C  onditions 

Sample  temperature,  I  608 

Sample  volume,  in'  20(1 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


1  IT 


TEST  NO.  272-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  608'F 


Vis, 

cs/lOOPF 

100°F  Vis 
Increase,  % 

Vis, 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

■ni 

■ 

12.88 

16  hr 

14.54 

24  hr 

KB 

16,06 

40  hr 

MkJ.,  -  JR 

20.64 

48  hr 

1311 

23  83 

0,38 

3 

Metal  Specimen  Data 
Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


Al 

0.00 

Sludge  in  oil:  200-mcsh  filter 

None 

Ti 

+0.04 

Centrifuge,  vol  % 

None 

Ag 

-0.34 

Steel 

+0.08 

Tube  deposits:  Below  oil  level 

None 

Cu 

-1.07 

At  and  above  oil  level 

M  var 

Mg 

- 

Yellow 

Test  Conditions 

Al 

Ti 

Red-brown 

Sample  temperature,  °F  608 

Ag 

White 

Sample  volume,  ml  200 

Steel 

Gray 

Air  rate,  liter/hr  10 

Cu 

Oiange-green 

Condensate  icturn  Yes 

Mg 

- 

TEST  NO.  272-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  608»F 


Vis, 

cs/t00°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

- — , 

Oil  Loss, 

Wl  % 

24.22 

■■■ 

0.00 

27.11 

0.10 

27.51 

.  -  g 

28.44 

mm 

28.45 

■BHH 

0.08 

1 

petal  Specimen  Data 

+0.24 

+0,20 


Weight  change,  mg/cm5 :  Al 

Ti 


[Test  Cell  Data 


Sludge  in  oil:  200-mesh  tiller  Trace 

Centrifuge,  vol  ft  0.4 


Ag  0.00 

Steel  +0.36 

Cu  -6.25 


Tube  deposits:  Below  oil  level 

A  t  and  above  oil  level 


L  carbon 
I.  carbon 


Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


ITest  Condiiions 


Al 

L  brown  spots 

Ti 

Brown-purple 

Sample  temperature,  °F 

608 

Ag 

L  brown 

Sample  volume,  ml 

200 

Steel 

Tan 

Air  rate,  liter/hr 

10 

Cu 

Mg 

Etching  and  pitting 

Condensate  return 

Yes 

TEST  NO.  272-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  608»F 


Vis 

cs/106°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOK/g 

Initial 

3S7.6 

0.01 

16  hr 

387.4 

8.3 

HI®  i  it 

24  hr 

394.6 

10.3 

40  hr 

406.8 

13.8 

0.08 

48  hr 

412.6 

15.4 

mLMm 

0.06 

Metal  Specimen  Data 

Weight  change,  mg/cm1 : 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 

+0.02 

0.00 

-0.06 

-0.16 


L  yellow 

Yellow-brown 

Yellow 

Green-purple 

Orange-brown 


Oil  Lou, 
wt% 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  Alter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  Very  L  varl 


Test  Conditions 


Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  272-7.  RESULTS  OF  NONREFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  608°F 


Vis, 

es/100cF 

100°F  Vis 
Increase,  9f 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

354.5 

12.88 

0.00 

16  hr 

404.7 

14.2 

13.69 

0.02 

24  hr 

454.3 

28.2 

14.37 

0.02 

40  hr 

(a) 

- 

... 

78 

Metal  Specimen  Data 

Weight  change,  mg/cmj : 


pitting,  or  etching: 


A1 

+0.02 

Ti 

+0.06 

Ag 

0.00 

Steel 

+0.10 

S.  S. 

+0.02 

Cu 

+0,14 

i 

Al 

Gray 

Ti 

Yellow-brown 

Ag 

L  brown-white 

Steel 

Gray 

S.  S. 

Tan-pink 

Cu 

Dark  gray 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Test  Conditions 


Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter, 'hr  130 

Condensate  return  No 


(a)  Sample  test  cell  dry  at  40  hours. 


H5 


IT  SI  NO  272-8  RI-SUI  ISOl  NONKIT  I  l  \  OXIDATION-CORROSION  Tl-S'l  ON  O-67-l  AT  608°T 


Vis, 

1 00°T  Vis 

Vis. 

Neut.  No., 

Oil  Loss, 

cs/IOO°F 

Increase. 

cs/7IO°l 

mg  KOil/g 

wt ';! 

Initial 

.757.6 

17.07 

0.01 

16  hr 

.140  .9 

1  I.R 

17.60 

0.09 

74  hr 

440  6 

77.7 

14.74 

0.10 

40  hr 

ta) 

77 

Metal  Specimen  Data 


Weight  change,  mg/cm3 : 

Al 

0.00 

Ti 

+0.06 

Ag 

0  00 

Steel 

+0.12 

S  S. 

+0.02 

Cu 

+0.10 

Metal  discoloration,  deposits 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Yellow-brown 

Ag 

Yellow 

Steel 

Brown -green-purple 

S.  S. 

1.  brown-purple-pink 

Cu 

Orange-gray  -brown 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

l  ube  deposits: 

Below  oil  level 

M  var 

At  and  above  oil  level 

M  var 

Test  Conditions 

Sample  temperature,  °F 

608 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

130 

Condensate  return 

No 

la)  Sample  test  cell  dry  at  40  hours. 


TEST  NO.  273-1.  RESULTS  OI  REFLUX  OXIDATION-CORROSION  TEST  ON  1-1041  AT  644°l 


Vis. 

cs/100°T 

I00°l  Vis 
Increase, 

Vis. 

cs/2 10°l 

Neut.  No., 
mg  KOH/g 

354.5 

12.88 

0.00 

1,043 

194 

20.98 

0.33 

24  hr 

558 

30.50 

0.30 

40  hr 

5188 

79.46 

0.45 

48  hr 

■m 

171.4 

0  30 

Oil  Loss, 
wt 


1 


j  l  est  Cell  Data 

Sludge  in  oil 

200-mcsh  filter 

None 

Centrifuge,  vol  "• 

None 

l  ube  deposits: 

Below  oil  level 

None 

At  ar.J  above  oil  level 

VI  var 

j  lest  Conditions 

Sample  tempera 

lire.  ul  h44 

Sample  volume 

ml  200 

Air  rate.  Iiler/hr 

It) 

j  Condensate  return  Ycv 

Metal  Specimen  Data 


Weight  change,  mg/cm* : 


V1cl.il  discoloration,  deposits 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.55 

Steel 

0.00 

Cu 

110 

Mg 

+  1 .48 

Al 

1.  yellow 

IT 

Blue 

\g 

1  etching 

Steel 

Black 

Cu 

Brown-orange 

Mg 

Dark  gray  spot 

tal  Sample  sciui-oliditicd  at  I  (MCI 


1  16 


Vis. 

cs/IIMTT 

100‘T  Vis 
Increase.  '-1 

Vis, 

es/2IO°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

-4  -  . 

0.0ft 

16  hr 

2 ‘>.5  2 

21.4 

0.01 

24  hr 

40.07 

27.4 

■  . 

0.05 

40  hr 

44.16 

41.0 

0.07 

48  In 

45.14 

45.4 

0.10 

1 

Metal  Specimen  Data 


Test  (  ell  Data 


Weight  change,  mg/cm3: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.10 

Ti 

000 

Ag 

-1.42 

Steel 

+0.10 

Cu 

-7.60 

Mg 

+0.53 

Al 

L  tan 

Ti 

Brown-blue 

Ag 

L  etching 

Steel 

Green-purple 

Cu 

M  etching 

Mg 

Dark  gray  deposits 

Sludge  in  oil: 


200-mesh  filler 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Trace 

Trace 

L  var 

L  var  &  carbon 


Test  Conditions 


Sample  temperature,  °f  644 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


1 1  SI  NO.  274-4.  KI-.SI" 


Vis. 

cs,/IO(H 

Initial 

457.6 

16  hr 

24  hr 

40  In 

4K  hr 

■BSH 

Ol  RKIIUX  OXIDA'I  ION-CORROSION  1 1ST  ON  0-67-1  AT  644°! 


0°f  Vis 
ii  ease.'-' 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

mj 

14.02 

0.01 

14.81 

0.06 

14.01 

0.02 

14.58 

0.04 

i4.42 

0.02 

Metal  Specimen  Data 

Weight  change,  mg/cnr  : 


Melal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-0.02 

Ti 

0.00 

Ag 

(III) 

Steel 

0.06 

Cu 

HI  16 

Mg 

0.00 

Al 

l  yellow 

ft 

Brown-yellow 

Ag 

Yellow 

Steel 

Pale  blue 

Cu 

Hlavk  spots 

_ 

1  yellow 

1  est  (  ell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol '  ■ 

I  ulic  deposits:  Below  oil  level 

At  and  above  oil  level 


1  est  Conditions 


Sample  temperature,  'T 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


644 

200 

10 

Yes 


None 

None 

1.  var 

Very  L  var 


117 


TEST  NO,  273-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  E-1041  AT  644»F 


Vis, 

cs/IOO°F 

I00°l  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

354.5 

12.88 

0,00 

16  hr 

1,050 

196 

21.04 

0.26 

24  hr 

2.109 

495 

29.30 

0.25 

40  hr 

15,096 

4158 

70.54 

0.40 

48  hr 

_ « _ 

140.3 

0.76 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol  % 

None 

Ag 

-0.65 

Steel 

+  1.06 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-0.89 

At  and  above  oil  level 

H  var 

Mg 

- 

_ 

A  1 

L  yellow 

Test  Conditions  | 

Al 

Ti 

Blue-green 

Sample  temperature,  °F 

644 

Ag 

White 

Sample  volume,  ml 

200 

Steel 

Black  deposits 

Air  rate,  liter/hi 

10 

Cu 

L  etching 

Condensate  return 

Yes 

Mg 

- 

(a)  Sample  semisolidified  at  100°. 


TEST  NO.  273-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  644°F 


Vis, 

cs/100'T 

100°E  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

24.22 

4.07 

0.00 

16  hr 

29.49 

21.8 

4.58 

0.03 

24  hr 

30.83 

27.3 

4.71 

0.05 

40  hr 

34.55 

42.7 

5.02 

0.08 

48  hr 

35.86 

48.1 

5.14 

0.08 

2 

|  Metal  Specimen  Data 

Test  Cell  Data  | 

Weight  change,  mg/cm3  : 

Al 

+0.10 

Sludge  in  oil:  200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol '?■ 

T  race 

Ag 

2.21 

Steel 

+0.10 

Tube  deposits:  Below  oil  level 

1  var 

Cu 

9,5  7 

At  and  above  oil  level 

L  var  &  L  carbon 

Mg 

_ 

Metal  discoloration,  deposits 
pilling,  or  etching: 

Test  Conditions  | 

Ti 

Brown-purple 

Sample  temperature.  °F 

644 

Ag 

1.  etching 

Sample  volume,  ml 

2(H) 

Steel 

Green-purple 

Air  rate,  Uter/hr 

10 

Cu 

M  etching 

Condensate  return 

Yes 

Mg 
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1 1  S  I  NO.  273-6.  RKSULTS  OI  RI-ILUX  OXIDATION-CORROSION  TIST  ON  0-67-1  AT  644°h  | 

Vis. 

I00°l-  Vis 

Vis. 

Neut.  No.. 

Oil  Loss. 

I 

cs/  I00°l- 

Increase, 

es/2 

KTT 

mg  KOIt/g 

wt  % 

I 

Initial 

357.6 

13.02 

0.01 

1 

16  hr 

406.0 

13.5 

13.71 

0.02 

I 

24  hr 

426.4 

19.2 

14.01 

0.04 

1 

40  hr 

464  1 

29.8 

14.56 

0.05 

48  hr 

482.7 

35.0 

14.85 

0.08 

3 

,a. 

Metal  Specimen  Data 

lest  Cell  Data 

f 

Weight  change,  tng/ctn2  : 

Al 

0.00 

Sludge  in  oil:  200-mesh  filter  None 

! 

Ti 

0.00 

Centrifuge,  vol  %  None 

I 

Ag 

-0.10 

Steel 

+0.04 

Tube  deposits:  Below  oil  level  L  vat 

i 

Cu 

+0.12 

At  and  above  oil  level  None 

Mg 

- 

i 

Metal  discoloration,  deposits. 

Test  Conditions 

) 

pitting,  or  etching: 

Al 

L  yellow 

- . 

1 

Ti 

Brown-yellow 

Sample  temperature,  °F 

644 

3 

Ag 

Yellow 

Sample  volume,  ml 

200 

t 

Steel 

Pale  blue 

Air  rate,  liter/hr 

10 

i 

Cu 

Black  deposits 

Condensate  return 

Yes 

Mg 

1 1  SI  NO.  27.1-7.  RISCLTSOI  NONRI  I  I  C\  OXI DA  I  l()N-<'ORROSION  'I'liST  ON  1-1041  AT  644°l 


Vis. 

s/IOOT 


1 00°  I  Vis 

Increase.  < 


Vis. 

cs/310  I 


Neill.  No., 
mg  KOH/g 


Oil  I  oss. 
wt 


Initial 
|l>  lir 
24  In 


.154.5 
5  I'M 
lal 


46.5 


I2.KX 

15.2’ 


0.00 
O  III 


85 


Mcl.il  Spot  linen  Data 


I  Csl  (  ell  Data 


Weight  change,  mg/elii 


Metal  iliseoloialion,  deposits 
pilling,  oi  etching: 


Al 

+0  10 

ll 

+0.04 

Ag 

HIM 

Sh  cl 

♦  002 

S  S 

0.04 

Cu 

*0.1(1 

Al 

1  gray 

ll 

lirownycllou 

Ag 

1  brown 

Steel 

Iliac  k 

S  S 

1  tan 

Cu 

Cray 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol 


I  uhe  deposits  Helens  oil  level 

Al  and  above  oil  level 


N  one 
None 


I  esi  <  siiielilions 


Sample  temperature.  I  644 

Sample  volume,  ml  200 

An  tale,  liter  III  I  10 

Condensate  return  No 


I  at  I  esi  ,  cl!  si l  s 


I  '4  hour  sampling  penod 


II  SI  NO  27.3-8.  RISDIISOI  NONRU  LUX  OXIDATION-CORROSION  Tl  SI  ON  0-67-1  AT  644°1 


Vis. 

vs;  I00°l 

100°|  Vis 
Increase.  rl 

Vis. 

cs/2 10°l- 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt 

Initial 

357  6 

13.02 

0.01 

16  hr 

4  45  8 

24.7 

14.33 

0.04 

24  hr 

(a) 

75 

Mcl.il  Specimen  Data 


Weight  change,  mg/cni2 : 

Al 

-0.02 

Sludge  in  oil: 

200-mesh  filter 

Ti 

0  00 

Centrifuge,  vol  .? 

Ag 

0.08 

Steel 

-0.04 

'Tube  deposits: 

Below  oil  level 

None 

S.  S. 

-0.06 

At  and  above  oil  level 

None 

Cu 

-0.14 

Metal  discoloration,  deposits 

Test  Conditions 

pitting,  or  etching: 

Al 

L  yellow 

IT 

Brown  yellow 

Sample  temperature,  °l  f>44 

Ag 

Yellow 

Sample  volume. 

ml  .  200 

Steel 

Pale  blue 

Air  rale,  liter/hr 

1 30 

s.  s. 

L  pink 

C  ondensate  return  No 

Cu 

Black-orange-purple 

lest  Cell  Data 


(a)  Test  cell  dry  at  24-hour  sampling  period. 


TLST  NO  275-1  RbSl'LTS  Ol  RIT  LUX  OXIDATION-CORROSION  TLST  ON  0-67-10  AT  385°l 


Vis. 

cs/IOO°l 


IOOul  Vis 
Increase. 


Vis. 

cs/210'T 


Neut,  No., 
mg  KOII/g 


Oil  Loss, 
wt 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


17  32 
16  71 
16.56 
15  31 
16.36 


-3.3 

-4  4 
11.6 
-5  5 


4.61 
4. .38 
4.34 
3.87 
3 .98 


0  26 
I  DO 
1.14 
5  52 
I  3  20 


Metal  Specimen  Data 


Test  Cell  Data 

Sludge  in  oil 

2(8)  mesh  filter 

Trace 

Centrifuge,  vol 

1  race 

1  ube  deposits 

Below  oil  level 

None 

At  and  above  oil  level 

M  var 

Itieakpomt  Data 

Neut  no 

26  hr 

1001  vis 

45  hr 

lest  C  onditions  | 

|  Sample  temperature.  *  1  3H5 

Sample  volume. 

ml  2(81 

Air  rate.  liter  hr 

to 

Condensate  return  Yes 

Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

0  00 

li 

0  02 

Ag 

-0.02 

Steel 

M)  02 

Cu 

-0  34 

Mg 

-  1  40 

Al 

Yellow 

It 

Brow  ri 

Ag 

Yellow  pink 

Steel 

Blue 

Cu 

1  etching 

Mg 

II  el.  lung 
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TEST  NO.  275-2.  RESULTS  Of  REFLUX  OXIDATION-t  QRROSION  TES1 


IOO°F  Vis 
Increase,  % 


Metal  Specimen  Data 

Weight  change,  mg/cm' : 

SI 

(TOO 

Ti 

0.00 

Ag 

0,00 

Steel 

+0.02 

Cu 

-0.30 

Mg 

+0.10 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Tan 

Ag 

No  change 

Steel 

Blue 

C'u 

Gray -orange 

Mg 

L  gray 

TEST  NO.  275-3.  RESULTS  OF  NONKM  I  I  X  UXIDATION-UORROSION  TEST  ON  0-66-9  AT  385°F 


Vis, 

cs/100°F 

100°l  Vis 
Increase.  ' 

Vis. 

cs/2 10°1 

Neut.  No., 
mg  KOH/g 

Overhead 

NVt.g 

Oil  Loss, 
wt r; 

Overhead  Sample  j 

m 

Initial 

13.90 

16  lir 

15  HO 

30.7 

24  hr 

16. K9 

40  hr 

20.62 

4H  hr 

24.66 

HH 

1042 

Metal  Specimen  Data 

Text  C  elt  D^ta  j 

Weight 

change,  nig/cm5  Al 

0  (HI 

Sludge  in  oil  200- me 

sir  filter 

None 

1i 

0  00 

Centrifuge.  vol  • , 

Trace 

Ag 

0  00 

steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

(ll 

0  06 

Al  and 

a  hove  oil  level 

None 

Mg 

+0  02 

Metal  discoloration,  deposits. 

Test  Condition 

pitting,  or  etching: 

Al 

No  change 

1 1 

Tan 

San. pie  temperature.  “1 

385 

Ag 

1  yelloa 

Sample  volume,  ml 

2(M! 

Steel 

Blue  . 

Air  rate.  litcr/hr 

130 

Cu 

Or.tngc*pmk 

Condensate  return 

No 

Mg 

(ir.i> 

'  I  ST  NO  275-4.  Rl-Sl'l  ISOI  NONRTI  I  l:X  OXIDATION-CORROSION  Ti;S'l  ON  0-67-10  AT  385"! 


Overhead  Sample 


Vis. 

cs/|tMH 


lOO’l  Vis 
Increase. 


Initial 

17.52 

In  hr 

14.27 

24  hr 

21.25 

40  hr 

51.44 

48  hr 

68  47 

Metal  Specimen  Data 

Weight  change,  mg/ent2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Vis. 

cs,'2IO°l 


Neill  No  . 
mg  KOII/g 

Overhead 

Wt.g 

Oil  Loss, 
wt  '  < 

0  26 

0  75 

40.2 

OKI 

58  2 

1  50 

84  4 

2  54 

47.7 

61 

Al 

0.00 

li 

+0.02 

\g 

0.02 

Steel 

0  00 

Cu 

0.00 

Mg 

+0  56 

Al 

Yellow 

li 

Brown 

Ag 

Yellow -pink 

Steel 

Blue 

Cu 

l  Crown-green 

Mg 

Gray  deposits 

mg  KOH/ 

g  1 

1 

es/100°l 

I  est  i  ell  Dat 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol 

(a) 

Tube  deposits: 

Below  oil  level 

None 

Al  and  above  oil  level 

None 

Test  Conditions 

Sample  temperature.  °l- 
Sample  volume,  nil 
Air  late,  litci/ln 
Condensate  return 


(a  I  Insufficient  sample. 


TI'ST  NO  275-5.  Rl-Sl'l  TSOI-  NONRITT 15  X  OXIDATION-CORROSION  Tl  ST  ON  0-67-1  5  \T  5K5°1 


Ov  rliead  Sample 


me  KOI  I  / 


Vo. 

1 00“l  Vis  1 

Vis.  1 

i  Ncut.  No., 

Overhead 

Oil  Loss. 

vs  lOO’l 

1  [urease.  , 

es/2!0°l 

mg  KOII/g 

Wt.g 

_ i 

NVt  1 1 

Metal  Specimen  Data 


Weight  change,  mg 'em2 


Metal  discolor.,11011.  depo-.fs, 
pitting,  or  etching. 


Al 

0  00 

li 

0  0(1 

Ag 

II  (III 

Steel 

♦  0  (12 

(  u 

0  14 

Mg 

Ml  46 

Al 

No  v  hjnge 

li 

1  an 

Ag 

No  i  lunge 

Steel 

Blue 

l  u 

1  brow  ii  pink 

Mg 

Guv  deposits 

lest  Cell  Dana 

Sludge  m  oil 

200-mesli  filter 

None 

(  entr»tiif*e.  vol 

1  rav  e 

1  uhc  deposits 

Below  oil  lev  el 

None 

At  and  above  oil  level 

None 

!  est  l  ciiditions 


Sample  temperature.  I 
Sample  volume .  ml 
An  rale  IHcr.  hr 
<  omlcnsatc  reluin 


M  SI  NO.  277  1  RLSULTSOl  RM  LUX  OXIDA  1 1<)N-CORROSK)N  I  LSI  ON  ATI.  720  A  ll  347*L 


Ncut  No., 
mg  KOH/g 


Oil  Toss, 

'A  t  % 


14  <J.. 

’)  tl  :, 

2k  days 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

-o.o: 

Ti 

0.00 

Ag 

-0.0X 

Steel 

+0.02 

Cu 

-1.07 

Mg 

0.00 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

A! 

Yellow 

Ti 

Blue  green 

Ag 

Yellow 

Steel 

Yellow-green 

Cu 

I  tching  &  pitting 

Mg 

1  yellow 

Test  Cell  Data 

Sludge  in  oil 

200-mesh  niter 
Centrifuge,  vol  % 

l  ube  deposits. 

Below  oil  level 

At  and  above  oil  level 

1  var 

H  var 

Breakpoint  Data 

Ncut.  no 

100°1  vis 

6  days 

1 3  days 

l  est  C  onditions 


Sample  temperature,  ®I; 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


(a)  Sample  semisolii’d'ied 


IISI  NO  217-2  K1SCIINOI  HI  I  I  I '  \  ( >\l|)  .  I ION-COK  K  ONION  l!N!  ON  All  7  s  t  A  I  14  7“| 


Via. 

l()0°l  Via 

Vis. 

Ncut  N»>  . 

es/lim°l 

1  ecu  ace.  ' 

es/  2  1  <l°l 

mg  M>H/g 

1  l  7.t 

3.4  fi 

ft  2  < 

14  W 

4  4 

<  1 

0  */H 

14  51 

s  7 

\  ss 

i  n 

14  t>2 

b.S 

\  vs 

1  bO 

14  71 

7  1 

}  Sb 

!  7  \ 

Oil  1  OS', 
w  I 


Iff  al  Specimen  1  )ata 

Weigh  1  t  Mange.  mg/\  m2 

Al 

0  00 

h 

o  no 

Ag 

r  Ob 

Steel 

o  no 

C  li 

ii  ’4 

Mg. 

mi  n  ’ 

Metal  decoloration.  uVpn\i 

I .. 

pi! t mg.  cm  i  t.,  lung 

\l 

1  * » r  i  ►. 

h 

I’OlpIc 

\g 

Pink  Mot 

lest  (ell  I  l.ila 


Vis. 

c*l  100*1 

100")  Vis 

Inereas  •. 

I1 - 

Vi. 

is;  310"! 

vJT- 

mg  KOI  Eg 

(hi  l 

u  ( 

Initial 

14.02 

3.50 

3  5? 

7  days 

14.61 

4.2 

1  5  7 

2  96 

14  days 

14.41 

6.3 

3  63 

3  21 

2 1  days 

15.27 

8.9 

.3.68 

2  89 

26  days 

15.50 

10.6 

3  74 

3.12 

9 

Metal  Specimen  Data 


Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A1 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.39 

Mg 

-0.16 

Al 

Pirns 

Ti 

Maroon 

Ag 

Pink-blue 

Steel 

E  green 

Cu 

L  etching 

Mg 

L  pink 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no.  26+  days 

100°F  vis  26+  days 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

None 

0.2 

Very  L  var 
M  var 


TEST  NO.  277-4  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-66  9  AT  347°F 


— 

Vis, 

cs/100°f 

I00°F  Vis 
increase,  % 

Vis, 

cs/210°F 

Neut.  No., 

mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.90 

3.34 

0.06 

7  days 

15.12 

8.8 

3.54 

0.64 

14  days 

15.49 

114 

3.58 

0.77 

21  days 

15.74 

13.2 

3.63 

0.81 

26  days 

15.72 

i  3. 1 

3  63 

0.85 

8 

Metal  Specimen  Data 


Weigh;  change,  mg/cm3 : 


Meta!  discoloration,  deposits, 
pitting,  or  etching 


Al 

0.00 

Ti 

+0.02 

Ag 

-0.14 

Steel 

0  00 

Cu 

-0  04 

Mg 

ooo 

Al 

No  change 

li 

E  tan 

Ag 

1  yellow 

Steel 

Blue 

Cu 

Bright  orange 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil  200  mesh  Hlter 
(  entrituge,  vol  '> 

Tube  deposits  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut  no  26+  days 

100°F  vis  26+ days 


Test  Conditions 


Sample  temperature.  °E 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

None 

None 

None 

None 


124 


IIM  Ml  ’  1 1 ■'  HISII!Sl.)l  Kl!lt\  (AID  A I  ION-(  OKKOMON  I IM  ONOfeMAI  34  TJI 


Vis. 

>  s/|i»l°l 

lOlCl  Vis 
Increase. 

Viv 

Neut  No., 

•ng  KOH/g 

Oil  1  cm. 

Wt  'v 

Initial 

3.69 

0  04 

7  days 

2  6 

3  76 

0  88 

]4  Jays 

2.4 

3.74 

1.25 

21  days 

3.4 

3.76 

1.47 

26  days 

5.0 

3.78 

1.55 

14 

Metal  Specimen  Data 


Test  (  ell  Data 


Weight  change,  mg/cm3: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

0  00 

Ti 

0  00 

Ag 

-0.06 

Steel 

+  0.02 

Cu 

-0.16 

Mg 

+0.10 

Al 

Pale  blue 

Ti 

Blue 

Ag 

Pink-blue 

Steel 

L  green 

Cu 

Brown 

Mg 

b  gray 

Sludge  in  oil: 


200-mesh  rdter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no. 
1(H»°I  vis 


26+  days 
26+  days 


I  est  Conditions 


Sample  temperature,  °F  347 

Sample  volume,  m!  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


None 

Trace 

L  var 
M  var 


I  KST  NO,  277-6  RbSCLTS  01  RH  U  X  OXIDA TION-t  ORKOSION  I  I  S  I  ON  0-67-11  AT  347°l 


Metal  Specimen  Data 

Wcigiu  . „ . ft/cm3:  Al 

-o.Oi 

Ti 

0.00 

Ag 

-0.10 

Steel 

*0  02 

Cu 

-0.08 

Mg 

+  0.59 

Metal  discoloration,  deposits. 

pilling,  or  etching  Al 

No  change 

Ti 

1.  tan 

Ag 

Yellow 

Steel 

Blue 

Cu 

Bright  yellow 

Mg 

(iiay  deposit 

Vis. 

cs/210ul 

Neut.  No., 
mg  KOH/g 

Oil  l.oss, 

Wt  r/r 

m 

mmmm 

f'H 

3  46 

3 

Test  Cell  Data 


Sludge  in  oil: 

.  .  „.»sh  filler 

None 

Centrifuge,  vol  '7 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Brea!. point  Data  | 

Neut.  no 

26+  days 

1 0(l°l  vis 

26+  days 

Test  Conditions 


Sample  temperature.  °l- 

347 

Sample  volume,  ml 

200 

Air  rale,  liler/hr 

10 

Condensate  return 

Yes 

1 1  S 1  NO  'KfM  RfSI'l  KOI  R(!  II'\<)\I|)A!I»MORR()'sH)N  II.MiNI  l«M  I  A  I  f.Ob'1 


Vis. 

1  (K)"l  Vis 

r — ~ — 

Neul  No  , 

Oil  Loss, 

cs/  100°  I 

Increase, 

;  cs/2IO°l 

mg  KOH/g 

w:  % 

Initial 

maam 

■BBi 

0,00 

72  hr 

MBSM 1 

1790 

113 

8 

Metal  Specimen  Data 


Weight  change,  mg/cmJ : 


Metal  discoloration,  deposits 
pitting,  or  etching; 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

0.00 

-0.28 

+0.17 

+0.99 

+0.14 


L  b.ownvcUow 
Blue 

I.  etching 
Chaicoa! 

Black  coating 
L  brown-yellow 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  ievet 

A!  and  above  oil  level 


Test  Conditions 


Sample  temperature,  *P  608 

Sample  volume,  ml  200 

A?'  rate,  U:er/br  10 

Condensate  return  Yes 


None 

H  var  A  carbon 


TEST  NO.  280-2.  RESULTS  Of  REILUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  608”! 


Vis, 

100°F  Vis 

Vis, 

Neut  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°! 

mg  KOH/g 

wt  % 

Initial 

357.6 

1302 

0.01 

72  hr 

426.7 

19.3 

14  3? 

0.03 

120  hr 

466.2 

30.4 

14  47 

0.13  1 

168  hr 

514.7 

43.9 

15.34 

0  13  | 

_ L 

Metal  Specimen  Data 

|  Test  Cell  Data 

Weigh!  change,  mg/cm5 

Al 

0.00 

Sludge  in  oil: 

iJOO-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

f  one 

Ag 

0  06 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

Noi,  ■ 

Cu 

+0.19 

At  and  above  oil  level 

L  var 

Mg 

+0.02 

Metal  discoloration,  deposits 
pitting,  or  etching 

Al 

L  yellow 

Test  Conditirns 

Ti 

L  yellow-brown 

Sample  temperature,  °l*  608 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Pale  blue-gray 

i  Ail  rate,  liter/hr 

10 

Cu 

Black  coating 

Condensate  return  Yes 

Mg 

No  change 
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II  s  I  S(  )  ’SI  I  I  K  I  s  '  |  |  s  1 1|  H I  I  M  \  f  r\!(  >  \  I  ii.rN  <  i  Or  fir  isb  iN  I  I  M  •’  >N  o  M  .'I  Si  t.o*  I 


Oil  I  .is- 

u  I 


Metal  Specimen  Data 


Weight  change,  mg/cm  : 


I  csl  (  ell  Data 


Sludge  in  oil.  filter 

voi  % 


Steel  +004 


Mcial  discoloration,  deposits 
pitting,  or  etching:  Al 

1  i 
Ag 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


!  yd  low 

Hliic-tan 

r 

Sample  temperature,  °l- 

OK 

VI  'Jtdimi.'  JSi  brow  n  .oating 

Sample  volume,  ml 

200 

Purple  brown 

Air  rate,  liter/hr 

10 

M  etching  &.  pitting 

Dark  gray  coating 

Condensate  return 

Yes 

IISI  NO  2SO-4  Rl  SUI  TS  01  RI  I  I  I  X  OXIDATION-CORROSION  1 1  S  I  ON  I  1041  AT  608°1- 


!00°l  Vis 
Increase. ' 


Vis. 

cs/2 10"! 


Neul  No., 
tug  KOH/g 


Oi!  Loss, 
wt 


Initial 

>S4  5  i 

-  -  »,r  [ 

4700  1 

1 

Metal  Specimen  Data 

Weight  change,  mg/cni- 

M 

+0.04 

1 1 

'0.06 

Ag 

♦  0.2H 

Steel 

♦  OIK 

Cu 

Mg 

*  |  VS 

Vidal  i|{xc  oloration.  deposits 

pitting,  or  etching 

Al 

1  brown  yellow 

Ti 

Blue 

Ag 

Very  l  brown  coating 

Steel 

(  bar  coal  deposits 

Cu 

Mg 

Black  coating 

I  esl  (  ell  Data 


Slodgc  in  oil 


200-mesh  filter 
Centrifuge,  vol  M 


I  uhc  deposits.  Below  oil  level 

At  and  above  oil  level 


I  es.  (  onditions 


None 

II  var  &  carbon 


Sample  temperature.  °l 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


1 1  M  V(j  RIMIISOI  ftlil  !  \<>\UMIlOS<  OKKOSION  M'S!  ON  0-6  7  I  Al  MW"! 


Viv 

vs/ino°i 

f”" . 

Vis 

Increase, 

Vis. 

is/210°F 

Neul  No  . 
mg  KOH/g 

Oil  low 

wt  '? 

Initial 

357  6 

13  02 

0  01 

72  hr 

4  26  1 

19  2 

14  04 

0.10 

1 20  hr 

464.6 

29  9 

14.48 

0  16 

168  hr 

513.8 

43  7 

15  27 

0.18 

3 

I  Mctrtl  Specimen  Data 

Test  Cell  Data 

Weight  charge,  mg/cm5: 

Al 

+0.02 

Sludge  in  oil: 

200-r.iCkh  filter 

None 

Ti 

0.00 

Centrifuge,  voi  % 

None 

Ag 

-0.08 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.41 

At  and  above  oil  level 

L  var 

Mg 

Metal  discoloration,  deposits 

Test  Conditions 

pitting,  or  etching: 

A! 

L  yellow 

- - 

Ti 

L  yellow-brown 

Sample  tempera*"  ,  °F  608 

Ag 

L  yeliow 

Sample  vr!u,ue, 

ml  200 

Steel 

Pale  blue-gray 

Air  rate,  liter/hr 

10 

Cu 

L  etching 

Condensate  return  Yes 

Mg 

- 

TEST  NO  280-6.  RESULTS  Of  REFLUX  OXIDATION-CORROSION  TEST  ON  064  20  Al  608°F 


Vis, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

24.22 

- 

■VVW9 

■BT 

30.93 

27.  / 

37.64 

55.4 

mSmm 

48.39 

99.8 

HUBH 

9 

1 

Metal  Specimen  Data 


(Test  Cell  Data 


Weight  change,  mg/cm1 . 

Al 

+0.12 

- 

Sludge  in  oil:  200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

-6.33 

Steel 

+0.08 

Tube  deposits:  Below  oil  level 

M  var 

Cu 

-1.87 

At  and  above  oil  level 

M  var 

Mg 

Melal  discoloration,  deposits 
pitting,  or  etching: 

1.  brown-yellow 

l  est  Conditions  | 

Ti 

Sample  temperature,  °F  608 

Yeliow-blue 

Ag 

M  etching  &  brown  coating 

Sample  volume,  ml  200 

Steel 

Purple-brown 

Air  rate,  Uter/hr  10 

Cu 

M  etching  &  pitting 

Condensate  return  Yes 

Mg 
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IlhIM  i  KIMIlMr!  km  I  \  J\iU*  IIONi  OKRC’SIUN  II  S  I  ON  0  63  14  Al  147  'l 


Vis, 

imt°i  vn 

Vis. 

ts/lOO"! 

I 

Increase.  'J 
l 

is/ 2 10*1- 

Ncut  No., 
mf  KOH/g 


Oil  Loss, 
w»  % 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  rng/cm1 : 

Al 

+0.06 

Ti 

+0.06 

Ag 

+0.04 

Steel 

+0,04 

Cu 

-2.56 

Mg 

-0.77 

Metal  decoloration,  deposits, 

pitting,  or  etching: 

Al 

Yellow-L  brown 

Ti 

Yellow-brown 

Ag 

Yellow-L  brown 

Steel 

Purple-brown 

Cu 

H  etching 

Mg 

Large  pits 

Sludge  in  oil: 

200-rnc-sh  filter 
Centrifuge,  vo!  % 

- 

Tube  deposits: 

Below  oil  level 

At  and  above  oii  level 

H  carbon  &  vax 
H  carbo-  A  var 

Breakpoint  Data 


Neut.  no. 

17  days 

100°F  vis 

14  days 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  lifr/hr 
Condensate  return 


II  SI  NO  283-2.  RlgSULTSOI  Ri.l  LUX  OXIDATION-*  ORROSION  M  SI  ON  0-65-19  AT  347"! 


Vis, 

100°!  Vis 

cs/100°F 

Increase,  % 

Metal  Spccim  n  Data 


Weight  change,  mg/cms : 


Metal  discoloration,  deposits, 

+»+**t T***  ***■  f*?rH**,,*‘ 


Yciic.v  L  brown 
Yellow-brown 
Yellow-L  brown 
Purple-biown 
H  etching 
Large  pits 


Vis, 

cs/210°l- 


Neul.  No., 
mg  KOH/g 


Oil  1  oss, 
wt  % 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  fiber 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

H  carbon  A  var 

H  carbon  A  var 

Breakpoint  Data 

Ncut.  no.  5  days 

100®F  vis  14  days 

|  Test  Conditions  | 

Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO  283-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  347«T’ 


Oil  Lost, 
wt  % 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm3 : 

AI 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.22 

Mg 

+0.04 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

Pale  blue 

Ti 

Blue 

Ag 

Brown-blue 

Steel 

Pale  green 

Cu 

Brown 

Mg 

No  change 

Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO.  283-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-769  AT  347°F 


Vis, 

cs/100°F 


100"F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Initial 
7  days 
14  days 
21  days 
26  days 


Weight  change,  mg/cm3 : 

Al 

0.00 

Ti 

+0.06 

Ag 

-0.06 

Steel 

+6.02 

Cu 

-0  14 

Mg 

0.00 

Metal  discoloiation,  deposits. 

pitting  or  etching: 

Al 

Pale  blue 

Ti 

Blue 

Ag 

Brown-blue 

Steel 

Pale  green 

Cu 

Brown 

Mg 

No  change 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

1  Very  L  var 

At  and  above  oil  level 

M  var 

Breakpoint  Data 

Neut.  no. 

26+  days 

100°F  vis 

26+  days 

Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  litr,r/hr 

10 

Condensate  return 

Yes 

1 1  S 1  NO  -H  15  RISLI.TSOI  Rl.l  l.U  X  OXIDA 1  ION  (  ORROSION  I  IS  I  ONAIL  770  AI  347°l 


Metal  Specimen  Data 

Weight  change,  mg, 'cm2: 

A1 

+0.02 

Ti 

+0.04 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.10 

Mg 

+0.04 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

Pale  blue 

Ti 

Blue 

Ag 

Brown-blue 

Steel 

Pale  green 

('u 

Brown 

Mg 

t.  gray 

Test  fell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

Very  L  var 

At  and  above  oil  level 

M  var 

Breakpoint  Data 

Neut.  no. 

26+  days 

1 00°F  vis 

26+  days 

Test  Conditions 

Sample  temperature,  °F 

347 

Sample  volume,  ml 

St-OItl 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

1 1  SI  NO.  2K3-6.  RLSULTSOI  HI  II  OX  OXIDATK)N(  ORROSION  1 1  SION  ATI-771  AT  347°I 


Vis, 

cs / 1 00°T 

I00<'1-  Vis 
Increase.  ',7 

Vis. 

cs/2IO°l- 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  ", 

Initial 

■H 

3.74 

0.04 

7  days 

l.l 

14  days 

0.1 

2 1  days 

13 

26  days 

■u 

1.7 

8 

Metal  Specimen  Data 


Weight  change,  mg/cm2: 


Melal  discoloration,  deposits, 
pitting,  or  etching: 


I  e'  t  l  ell  Data 


Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+o  06 

Centrifuge,  vol 

Trace 

Ag 

-0.04 

Steel 

0.00 

l  ube  deposits. 

Below  oil  level 

Verv  II  var 

Cu 

-0.10 

At  and  above  oil  level 

M  var 

Mg 

-0.02 

Breakpoint  Data 

Al 

Pale  blue 

Neut  no. 

26+  dav s 

Ti 

Blue 

1 00°l  vis 

26+  days 

Ag 

Brown-blue 

Steel 

Pale  green 

l  est  Conditions 

Cu 

Brown 

Mg 

No  change 

I  Sarrip^  temperature.  °| 

347 

Sample  volume. 

ml 

200 

Air  rate,  hter/hr 

10 

(Ninoensjie  return 

Yes 

TEST  NO  284-1  RESULTS  OK  RtKLUX  OXIDATION-CORROSION  TEST  ON  0+4  2  AT  42H°K 


Vis. 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

27.50 

5.08 

0.07 

16  hr 

31.81 

IS. 7 

5.55 

0.95 

24  hr 

32.78 

19.2 

5.67 

1.19 

40  hr 

34.94 

27.1 

5.96 

2.32 

48  hr 

37.83 

37.6 

5.99 

4.54 

5 

Metal  Specimen  Data 

Weight  change,  mg/cnt2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A! 

-0.C2 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.04 

Steel 

0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.10 

At  and  above  oil  level 

H  var 

Mg 

_ 

1 _ 

No  change 

Test  Conditions  | 

A1 

Ti 

Very  L  brown 

Sample  temperature,  °F 

428 

Ag 

L  yellow 

Sample  volume,  ml 

Steel 

Green-blue 

Air  rate,  liter/hr 

Cu 

Orange-yellow 

Condensate  retuin 

Yes 

Mg 

- 

TEST  NO.  284  2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-36  AT  428°F 


Vis, 

cs/10O°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

|M| 

28.33 

5.31 

0  14 

31.80 

12.2 

5.74 

0.95 

EzirlSil 

32.52 

14.8 

5.84 

1.11 

33.97 

19.9 

6.02 

i  58 

1 48  hr 

35.08 

23.8 

6.15 

^.80 

4 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


AJ 

0.00 

Ti 

♦0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.32 

Mg 

— 

A1 

No  change 

Ti 

Very  L  brown 

Ag 

L  yellow 

Steel 

Dark  green-blue 

Cu 

L  etching 

Mg 

- 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  7, 


Tube  deposits-  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

Hvar 


Test  Conditions 

Sample  temperature. 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


428 

200 

10 

Yes 
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II. SI  NO  >M.|  HI  Sll  ISOI  KHIHXGVII  ATI  JNCORR  3SION  'I 


Vis. 

I00"l  Vis 

Vis. 

cs/IOtn 

Ini  re  a  sc.  7< 

cs/2 1()‘T 

42.49 


Metal  Specimen  Data 
Weight  change,  mg/cm2 


Test  (’ell  Data 


Sludge  in  oil: 

200-  ■u  .,h  filter 

None 

Cenirtf-  ge,  vol  '/<■ 

None 

l  ube  deposits: 

below  oil  level 

None 

At  and  above  oil  level 

M  var 

Metal  discoloration,  deposits, 
pitting,  or  etching: 


No  change 
Very  I.  brown 
No  change 
Pale  blue 
Very  L  etching 


lest  Conditions  J 

Sample  temperature,  °F 

428 

Sample  volume,  nl 

700 

Air  rate,  Uter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  290- 1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-61-17  AT  428°F 


Vis, 

cs/ioiri 


ioo°;-  vis 

Increase,  t 


Vis, 

Nei.t.  No. 

cs/2 10°E 

mg  KOH/g 

3.57 

0.04 

3.85 

0.84 

.  9' 

1.12 

4.05 

2. 11 

4.21 

5.19 

Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Weight  change,  mg, 'em2  : 

Al 

0.00 

Ti 

0.00 

Ag 

-  0.04 

Steel 

0.00 

Cu 

Mg 

0.36 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

1  yellow-brown 

Ag 

L  yellow 

Steel 

Blue-purple 

Cu 

Mg 

L  etching 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

T  race 

(  entriluge.  vol 

Trace 

l  ube  deposits: 

Below  oil  level 

Very  1  var 

A !  and  -hove  oil  level 

M  vur 

— 

Test  Conditions 

Sample  temperature.  °F 

428 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

3; 


* 


TEST  NO.  290-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-25  AT  428°E 


Vis, 

cs/100°E 

100aK  Vis 
Increase,  % 

Vis, 

cs/210°E 

Neut,  No., 
mg  K.OH/g 

Oil  Loss, 
w!% 

Initial 

15.59 

3.51 

0.06 

16  hr 

17.03 

9.2 

3.74 

1.14 

24  hr 

18.34 

17.6 

3.82 

2.58 

40  hr 

22.39 

43.6 

4.49 

9.03 

48  hr 

24.89 

39.7 

4.85 

11.61 

7 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

0.00 

Ag 

0.06 

Steel 

0.00 

Cu 

-1.38 

Mg 

- 

Al 

L  yellow 

Ti 

L  vellow-bn 

Ag 

L  yellow 

Steel 

Brown-blue 

Cu 

M  etching 

Mg 

- 

|  Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

Trace 

Tube  deposits; 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Test  Conditions 

Sample  temperature,  °F  428 

Sample  volume,  ml  200 

Air  rate,  liter/hr 

10 

Condensate  return  Yes 

TEST  NO  290-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-33  AT  428"E 


Vis, 

cs/100°F 

!00°K  Vis 
Increase,  % 

_ 

Vis, 

cs/2IO°F 

Neut.  No., 
mg  KOIS/g 

Oil  Loss, 
wt% 

Initial 

18.12 

0.14 

16  hr 

18.97 

4.7 

2.21 

24  hr 

19.97 

10.2 

21 

2.54 

40  hr 

22.31 

23.1 

3.48 

48  hr 

24.60 

35.8 

4.84 

7.52 

7 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm3 : 

Al 

+0.02 

Sludge  in  oil:  200-mesh  filter  Trace 

Ti 

+0.02 

Centrifuge,  vol  %  None 

Ag 

+0.04 

Steel 

0.00 

Tube  deposts:  Below  oil  level  None 

Cu 

-19.2 

At  and  above  oil  level  None 

Mg 

... 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

Al 

No  change 

- - 

Ti 

L  yellow* brown 

Simple  temperature,  1 

428 

Ag 

White 

Sample  volume,  ml 

200 

Steel 

Pile  green-blue 

Air  rate,  liter/hr 

10 

Cu 

M  etching 

Condensate  return 

Yes 

Mg 

— 

_ 

134 


test  NO.  290-4  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-401  AT  428°F 


Vis, 

cs/IOO°F 

100°F  Vis 
Increase, % 

|< 

O  y 

O 

TI 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

26.30 

„ 

5.13 

0.11 

33.45 

27.2 

6.04 

1.95  ; 

37.22 

41.5 

6.48 

2.36 

46.62 

77.3 

7.57 

3.03 

|  48  hr 

53.18 

102 

8.29 

5.02 

7 

|  Metal  Specimen  Data 

Test  Cell  Data 

|  Weight  change,  mg/cm2  . 

Ai 

0.00 

Sludge  in  oil:  200-mcsh  filter  Trace 

Ti 

0.00 

Centrifuge,  vol  %  Trace  1 

Ag 

0.00 

Steel 

0.00 

Tube  deposits:  Below  oil  level  None  1 

Cu 

-5.17 

At  and  above  oil  level  1 

Mg 

- 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

AI 

No  change 

— 

Ti 

L  brown 

Sample  temperature,  °F 

H28 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue 

Ait  rate,  liter/hr 

10 

Cu 

L  etching 

Condensate  return 

Yes 

Mg 

“ 

TEST  NO.  290-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-402  AT  428°F 


Vis, 

cs/100°F 

100°F  Vir. 
Increase,  % 

Vis, 

cs/2 10°F 

1 

Oil  Loss. 

wt  % 

Initial 

8.25 

0.12 

16  hr 

13.4 

8.74 

1.56 

24  hr 

■V  *:i 

22.8 

9  20 

2.24 

40  hr 

48.0 

10.45 

2.81 

48  hr 

76.30 

62.9 

11 

.17  J 

4.26 

6 

Metal  Spe 

cimcn  Data 

Test  Cell  Data 

Weight  change,  mg/cm2  : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


AI 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

0.00 

Steel 

+0.02 

Tube  deposits:  Below  oil  level 

None 

Cu 

-8.03 

AI  and  above  oil  level 

None 

Mg 

_ 

No  change 

Test  Conditions 

AI 

Ti 

L  brown 

Sample  temperature.  °F 

428 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

10 

Cu 

M  etching 

Condensate  return 

Yes 

Mg 

- 

ITS]  NO  MI-1  Kl  SLH  IS  Ol  Rl  I  I  UXOMDMIQN-COKKOSION  II  S'l  ON  0-67-4  A  l  g| 


Vis. 

I00°|  Vis 

Vis. 

Neut.  No.. 

Oil  1 

cs;  III0"I 

Increase, 

cs/2 10°F 

mg  KOH/g 

Wt  r 

Initial 

29.19 

5.41 

0.10 

lb  hr 

3 1  00 

6.2 

5  61 

0.40 

24  hr 

3151 

7.9 

5  6? 

0.44 

40  hr 

32.27 

10.6 

5.76 

0.51 

48  hr 

32.56 

1 1.5 

5.69 

0.53 

S 

|  Metal  Specimen  Data 

Test  C  ell  Data  j 

|  Weight  change,  mg/cm2:  Al 

(TOO 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  ' 

None 

Ag 

0.00 

Steel  0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.30 

At  and  above  oil  level  None  1 

Mg 

0.00 

Breakpoint  Data 

j  Metal  discoloration,  deposits. 

I  pitting,  or  etching:  Al 

No  change 

Neut.  no 

48+  hr 

Ti 

Tan 

;  00°!  vis  48+  hr 

Ag 

No  change 

Steel  Purple 

Test  Conditions 

Cm 

L  brown 

Mg 

No  change 

Sample  temperature.  °\  385  1 

Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


200 

10 

Yes 


TEST  NO.  291-2.  RESULTS  Ol  REFLUX  OXIDATION-CORROSION  TEST  ON  0  67-6  AT  385°F 


Vis, 

cs/ioo°r 

I00°F  Vis 
Increase,  7! 

Vis. 

cs/210°K 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.38 

3.32 

003 

16  hr 

14.01 

4.7 

3.41 

0.20 

24  hr 

14.27 

6  7 

3.44 

0.36 

4C.hr 

14.66 

9.6 

3.52 

0.77 

48  hr 

14  72 

10.0 

— 

3.55 

111 

3 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change.  mg/cmJ: 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

0.00 

Ti 

♦0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

0.00 

Mg 

0.00 

Al 

1.  yellow 

Ti 

Brown 

Ag 

L  yellow 

Steel 

Blue-green 

Cj 

Orange-pink 

Mg 

No  change 

Sludge  in  oil:  200-mcsh  filler 

Centrifuge,  vol 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

N 

I  var 


Breakpoint  Data 


Neut  no. 
IfKTT  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature.  "T  385 

Sample  volume,  ml  2(H) 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TKST  NO  291-3.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67  8  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, '/ 1 

Vis. 

cs/21ll°F 

Neut.  No., 
mgKOH/g 

'Til  Loss, 

\vt  % 

13.24 

3.26 

0.23 

14.25 

7.6 

3.44 

1.02 

14.41 

8.8 

3.47 

1.19 

14.71 

11.0 

3.52 

!.39 

48  hr 

14.81 

1  1.9 

3.53 

1.50 

i 

S 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cinJ : 

A1 

0.00 

Sludge  in  oil: 

200-  mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

0  12 

At  and  above  oil  level 

None 

Mg 

0.00 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

Al 

No  change 

- — - 

Ti 

Tan 

Sample  temperature.  °F  385 

Ag 

L  yellow 

Sample  volume,  nil  200 

Steel 

Purple 

j  Air  rate,  liter/hr 

10 

Cu 

L  brown 

Condensate  return  Yes 

Mg 

L  yellow 

TEST  NO.  291-4  RESULTS  OF  REFLUX  OXIDATION-CORROSION  LI  ST  ON  0-6  7-i  3  AT  385°F 


1T7 


TEST  NO.  291-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-769  AT  385°F 


Vis, 

IOO®F  Vis 

Vis, 

Neut.  No., 

Oil  Los*,  ] 

c*/100°F 

Increase,  % 

1 

cs/210°F 

mg  KOH/g 

wt% 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

Al 

+0.02 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.10 

Mg 

+0.04 

Metal  discoloration,  deposits. 

pitting,  or  etching 

Ai 

Yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue 

Cu 

Peacock 

Mg 

L  yellow 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  var 

Breakpoint  Data 

l 

Neut.  no. 
100°F  vis 


Te:>  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO  2916  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-770  AT  385*F 


Vis. 

cs/100°F 


100*F  Vis 
increase,  % 


Vis, 

Neut.  No., 

Oil  Loss, 

cs/210°F 

mg  KOH/g 

wt  % 

3.75 

3.70 

0.75 

3.71 

0.91 

3.68 

1  10 

3.66 

1  26 

1 

Metal  Specimen  Data 


Weight  change,  ing/cma : 

Al 

0.00 

Ti 

+0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.10 

Mg 

+0.02 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Ai 

Yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue 

Cu 

Peacock 

Mg 

L  yellow 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  Titter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no. 

48+  hr 

100*F  vi- 

48+  hr 

Test  Conditions 


Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  titer/hr 

10 

Condensate  return 

Yes 
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TFST  NO.  291-7.  RESULTS  OF  REFLUX  OXIDATION -CORROSION  TEST  ON  ATL-771  AT  385°E 


Vis, 

cs/100°F 


100°  I  Vis 
Increase,  % 


Initial 

16 

hr 

24 

hr 

40 

hr 

48 

hr 

5.01 

5.08 

+0.5 

5.02 

+0.1 

4.97 

•0.3 

4.94 

-0.S 

Vis, 

es/2!0°I 


Neuf.  No., 
mg  KOH/g 


Met.il  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

0.00 

Ti 

o.oo 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.10 

Mg 

+0.0-* 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Brown 

Ag 

Yellow 

Steel 

Blue 

Cu 

Pink -brown 

Mg 

L  yellow 

Test  Cel!  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  var 

Breakpoint  Data 


Neut.  no. 
I00°F  vis 


j  Test  C  onditions 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  late,  liter/hr 

10 

Condensate  return 

Yes 

93-1 .  RESIMSOI  KEELUX  OXIDA  I  lON-f  OKKOSION  I  ESI  ON  0-60-18  AT  347^ 


Vis, 

cs/IOO°F 


100°F  Vis 
Increase,  % 


Vis. 

cs/2 10°l 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Meta!  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/ctn2 : 

Al 

+  3.85 

Sludge  in  oil:  200-mesh  filter 

Trace 

Ti 

+  2.35 

Centrifuge,  vol  95 

Trace 

Ag 

+  1.74 

Steel 

+  2.31 

Tube  deposits:  Below  oil  level 

H  var 

Cu 

+0.24 

At  and  above  oil  level 

M  var 

Mg 

+  3.23 

Breakpoint  Data 

Metal  discoloration,  deposits, 

pitting,  or  etching 

A! 

Brown-black  deposit 

Neut  no.  26+  days 

Ti 

Brown-black  deposit 

IOO°F  vis  26+  days 

Ag 

Brown-black  deposit 

Steel 

Brown-black  deposit 

l  est  Conditions 

V  M 

Black-orange  deposit 

Mg 

Brown-black  deposit 

Sample  temperature,  "F 

347 

Sample  volume,  ml 

200 

Air  rale,  hter/hr 

10 

Condense:.  return 

Yes 

I  KS!  NO.  293-2.  RESULTS  01  RL1  LUX  OXIDATIONS  OR ROSION  TI  SI  ON  0-64-1  2  AT  34?°! 


Vis. 

cs/IOO°t 

Initial 

7  days 

■ 

14  davs 

21  days 

26  days 

100°l  Vis 
Increase, 


6  4 
5.7 
6.0 
5.9 


Vis, 

cs/2IO°l 


3.52 

3.68 

3.67 

3.68 
3.65 


Neut.  No., 
mg  KOH/g 


0.25 

1.46 

2.13 

2.55 

2,78 


Oil  Loss, 
wt  % 


Metal  Specimen  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


,.i 

+  3.06 

Sludge  in  oil: 

200-mesh  filter 

Truce 

Ti 

+  1.79 

Centrifuge,  vol  % 

T  race 

Ag 

+  116 

Steel 

+  1.68 

Tube  deposits: 

Below  oil  level 

li  var 

Cu 

Mg 

+0.30 
+ 1 .85 

At  and  above  oil  level 

M  var 

i 

Breakpoint  Data 

A) 

Brown-black  deposit 

Neut.  no. 

26+  days 

Ti 

Ag 

Steel 

Brown-black  deposit 
Rrr,wn-hl:it  W  ilt'nndt 

100°K  vis 

26+  days 

Itivinil  UtUC  TS  UVt/vSIl 

Brown-black  deposit 

Rrown-hhipt  ilortncit 

Test  Conditions 

Ci. 

Ul  vnlt  UL  UUMl) 

L  pitting 

|  Sample  temperature,  °F  347 

Mg 

Brown-black  deposit 

Sample  volume,  ml  200 

Air  rate,  liter/hr 
Condensate  return 


10 

Yes 


TLST  NO.  293-3.  RESULTS  OK  Rtl  LUX  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  347°K 


Vis, 

cs/100°K 

100°I  Vis 
increase.  % 

Vis, 

cs/210°T 

Neut.  No., 
mg  KOH/g 

Initial 

16.84 

4.29 

0.11 

7  davs 

17  31 

2.8 

4.35 

1.76 

14  days 

17.08 

1.4 

4.26 

3.23 

21  days 

16.94 

0.6 

4.19 

5.05 

26  days 

17.08 

1.4 

4.22 

5.45 

Oil  Loss 
wt  7 


13 


Metal  Specimen  Data 


|  Test  C  ell  Data  1 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

Trace 

T  ube  deposits: 

Below  oil  level 

At  and  above  oil  level 

I  var 

II  var 

|  Breakpoint  Data  f 

Neut  no 

1(H)°I  vis 

14  days 

26+  days 

|  Test  C  onditions  | 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-0.08 

Ti 

0.00 

Ag 

-0.14 

Steel 

+0.06 

Cu 

0.00 

Mg 

-0.08 

Al 

Yellow 

Ti 

Yellow 

Ag 

Yelloc. 

Steel 

Brown->  ellow 

Cu 

Black-orange 

Mg 

Yellow-tan 

Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  293-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-66-11  AT  347°l 


Vis, 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/2 1 0°F 

Neut.  No., 
mg  KOU/g 

Oil  Loss, 
wt  % 

Initial 

16.41 

4.30 

0.16 

7  days 

15.93 

-2.9 

4.18 

0.28 

14  days 

45.77 

+  179 

7.58 

37  3 

21  days 

161.2 

+982 

17.33 

53.6 

26  duys 

solid 

27 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

+0.02 

Ti 

+0.02 

Ag 

-0.10 

Steel 

+0.02 

Cu 

-1..54 

Mg 

-11.5 

Al 

Yellow-tan 

Ti 

Yellow-brown 

Ag 

L  yellow 

Steel 

tireen-purple  blue 

Cu 

L  etching  &  pitting 

Mg 

H  pitting 

Sludge-  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

lube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Ncut.no.  10  days 

1 00°l-  vis  Ibdays 


Test  Conditions 


Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

L  var 
M  var 


TEST  NO.  293-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-769  AT  347°I 


Vis. 

cs/IOO°F 

100°!  Vis 
Increase,  '4 

Vis, 

cs/210°l; 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 

wi  Vr 

Initial 

maaamm 

0.04 

7  days 

1.6 

14  days 

2.1 

21  days 

37 

3.82 

26  days 

■BH 

4.1 

3.80 

mmSSMKm 

13 

Metal  Specimen  Data 


Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

000 

Ti 

-0.04 

Ag 

-0.06 

Steel 

0.00 

Cu 

-0.20 

Mg 

-0.09 

Al 

Pale  blue 

Ti 

Blue 

Ag 

Purple 

Steel 

Blue-green 

Cu 

Very  1  etching 

M* 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol ' ! 

Tube  deposits:  Heiow  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut  no.  26+  days 

itXF'l  vis  2f>+ days 


Test  Conditions 


Sample  temperature.  “I 

347 

Sample  volume,  ml 

200 

Atr  rate,  liter/hr 

III 

Condensate  return 

Ye* 

None 

Trace 

L  v.  . 
L  var 
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TEST  NO.  293-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  X-1054w  AT  347»F 


Vis, 

cs/100*F 


100*F  Vis 
Increase,  % 

Vis, 

cs/210*F 

_ 

4.18 

-0.3 

4.11 

-1.9 

4.02 

-3.4 

3.92 

-0.4 

3.91 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 

Al 

0.00 

Ti 

0.00 

Ag 

+0.04 

Steel 

-0.04 

Cu 

-0.34 

Mg 

-0.02 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

Pale  blue 

Ti 

Pale  green 

Ag 

Yellow 

Steel 

L  green 

Cu 

L  etching 

Mg 

L  yellow-green 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

M  var 

Breakpoint  Data 

Neut.  no. 

19  days 

1Q0“F  vis 

26  days 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


(a)  Blend  (1:1)  of  0-65-19  and  0-65-21. 


TEST  NO.  294-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-2  AT  347»F 


Via, 

100°F  Vis 

Vis, 

cs/100*F 

Increase,  % 

cs/210*F 

27  50 

_ 

S.08 

3L22 

13.S 

SSI 

32. iO 

16.7 

5.62 

32.74 

19.1 

5.69 

32.93 

19.7 

5.71 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Metai  Specimen  Data 


Weight  change,  mg/cm2 : 

Al 

0.00 

Ti 

-0.02 

Ag 

-0.08 

Steel 

0.00 

Cu 

-0.04 

Mg 

-0.02 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Green-blue 

Cu 

Yellow-orange-purple 

Mg 

No  change 

Teat  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Below  oil  level 

None 

At  and  above  oil  level 

None 

Breakpoint  Data 

Neut.  no.  26+  days 

!00**F  vis  26+ days 

Test  Conditions 

Sample  temperature,  *F 

347 

Sample  volume,  ml 

200 

Air  rate,  titer/hr 

10 

Condensate  return 

Yet 
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TEST  NO.  294-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  347*F 


Vis, 

cs/lOCF 

100°F  Vis 
Increase,  % 

Vis, 

cs/2I0°F 

Neut.  No., 
mg  KOH/g 

Oil  Lots, 
wt  % 

Initial 

17.34 

__ 

4.S8 

0.26 

7  days 

16.9$ 

-2.2 

4.46 

1.13 

14  days 

16.27 

-6.2 

4.27 

1.93 

21  days 

19.45 

+  12.2 

4.49 

25.0 

26  days 

(a) 

- 

19 

Metal  Specimen  Data 


Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

_ 

Centrifuge,  vol  % 

- 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

H  var 

|  Breakpoint  Data  | 

Neut.  no. 

14  days 

1P0°F  vis 

16  days 

|  Test  Conditions  J 

Sample  temperature,  °F 

+37 

Sample  volume,  ml 

200 

i  Air  rate,  liter/hr 

10 

|  Condensate  return 

Yes 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-2.58 

Mg 

-0.59 

Al 

Yellow 

Ti 

Yellow 

Ag 

Yellow 

Steel 

Brown-purple 

Cu 

H  etching 

Mg 

Yellow-brown 

(a)  Sample  soldified  at  26  days. 


TEST  NO  294  3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  AT  347+F 


Vis, 

cs/lOO-F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210“F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.24 

_ 

3  26 

0.23 

7  days 

14.77 

11.6 

353 

1.22 

14  days 

15.16 

14.5 

3.61 

!  46 

21  days 

15.49 

17.0 

3.67 

1.82 

26  days 

15.56 

17  5 

3.68 

1.84 

11 

Metal  Soccimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

-0.02 

Ag 

-0  10 

Steel 

COO 

Cu 

-0.57 

Mg 

-0.08 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

L  etching 

Mg 

L  yellow 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 


None 

None 


Breakpoint  Data 


Neut  no, 
100°F  vis 


26+  days 
26+  days 


Test  Conditions 


Sample  temperature.  *F  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return _ Yes 
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IT  ST  NO  244  4  RISI'I  IS  Ol  Kill  OX  OXI  DAMON -COI>  ROSION  MIST  ON  0-67-1  1  AT  347ul- 


Vis. 

ititri  vis 

Vis. 

Neut.  No., 

Oil  Loss 

cs/l0tlol 

Increase. 

cs  11 

I0°l 

mg  KOII/g 

wt 

Initial 

13  26 

V 

21 

0.05 

7  days 

14.42 

8.7 

3.41 

0.62 

14  dcys 

14  XI 

11.7 

3  a  8 

0.71 

21  days 

15.13 

14.1 

3.51 

(1.83 

.,y 

26  days 

15.17 

14.4 

3.53 

0.90 

7 

Metal  Specimen  Data 

Test  Cell  Data 

S  Weight  change,  mg/cm2 :  Al 

0.00 

|  Sludge  in  oil:  200-mesh  filter 

None  1 

Ti 

0.00 

Centrifuge,  vol  %  j 

Ag 

-0  10 

Steel  0.00 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.08 

At  and  above  oil  level  None  1 

Mg 

-0.04 

Breakpoint  Data 

I  Metal  discoloration,  deposits. 

— 

1  pitting,  or  etching:  Al 

No  change 

Neut.  no.  26+  days 

Ti 

L  brown 

100°F  vis  26+  days 

_ 

Steel  Blue-green 

1  Test  Conditions 

Cu 

_ 

Mg 

No  change 

Sample  temperature.  °l  347 

Sample  volume,  ml  200 

Air  rate,  litei/hr  10 

Condensate  return  Yes 

ThS  I  NO.  244-5.  KI.SULTS  Ol  Rl  I  LLX  OXIDA  1  ION-CORROSION  l  I  S  I  ON  0-67-1  3  AT  347°1 


Vis. 

100°K  Vis 

Vis. 

Neut.  No., 

Oil  Loss. 

cs/100°l 

Increase,  ''/• 

cs/210°l 

mg  KOH/g 

wt  . 

Initial 

13.47 

- 

0.10 

7  days 

14  84 

10.2 

0.30 

14  days 

15.36 

14.0 

0.19 

21  days 

16  44 

22.0 

047 

days 

17.00 

26.2 

■m 

0.55 

74 

|  Metal  Specimen  Data 

Test  Ceil  Data 

Weight  c 

hangc.  mg/cm* :  Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

(  entrilugc.  vol 

Ag 

-0.08 

Steel  000 

Tube  deposits:  Below  oil  level 

None 

Cu 

-6.0 1 

At  and  above  oil  level  None 

Mg 

-0.04 

Breakpoint  Data 

_ _ _ 

i  nitting.  or  etching:  Al 

No  change 

Neut  no.  26+  days 

Ti 

L  brown 

!00“l  vis  26+  days 

Ate 

No  change 

Steel  Blue 

Test  Conditions 

Cu 

M  etching 

Mg 

No  change 

Sample  temperature,  °l  347 

Simple  volume,  ml  200 

Air  rate,  liter/ hr  10 

Condensate  return  Yes 

1 1  SI  NO. 294  6.  Rt  SULIS  Oi  Ri  I  l.UX  OXIDATIONA  ORKOSION  If  SI  ON  0-67-20  A'l  347"! 


Vis, 

cs/ioo°r 

100nf  Vis 
Increase,  % 

Vis. 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

Initial 

13.48 

- 

3.25 

0.21 

7  days 

14.80 

9.8 

3.49 

0.47 

14  days 

15.27 

13.3 

3.56 

0,49 

21  days 

15.64 

16.0 

3.62 

0.49 

26  days 

15.86 

17.7 

3.65 

0  56 

Metal  Specimen  Data 

Weight  change.  mg/crnJ . 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


|  Test  Cell  Data 

Al 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.02 

Centrifuge,  vo!  % 

- 

Ag 

-0.10 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.47 

At  and  above  oil  level 

None 

Mg 

“0.04 

Breakpoint  Data 

Al 

L  yellow 

Neut.  no 

26+  days 

Ti 

L  brown-purple 

1 00r*F  vis 

26+  days 

Ag 

L  brown 

Steel 

Blue-green-purple 

Test  Conditions 

Cu 

L  etching 

Mg 

No  change 

Sample  temperature,  °F 

347 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  795-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-19  AT  3K5°F 


Vis. 

cs/100°F 

100°]  Vis 
!ncrease.  r/< 

Vis. 

cs/210’1 

Neut-  No., 
mg  KOH/g 

Oil  l  oss. 
wt 

Initial 

12.49 

3.21 

0.12 

16  hr 

12.90 

3.3 

3.28 

0.68 

24  hr 

13.08 

4.7 

3.32 

1.13 

40  hr 

13.32 

6  6 

3.35 

2.06 

48  hr 

13.43 

7.5 

3.38 

2.30 

2 

Metal  Specimen  Data 


Test  Cell  Data 


We' -‘hi  change,  mg/cmJ: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


0  00 
000 
0.00 
+0.07 
+0.07 
+0.08 


No  change 
L  brown 
Yellow 

blue -green-purple 
Orange 
No  change 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol 


Tube  deposits;  Below  oil  level 

At  and  above  oil  level 


Trace 

None 

None 
L  var 


Breakpoint  Data 


Neut  no. 
lOO^F  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  QF  785 

Sample  volume,  ml  200 

Air  rate,  liter /hr  10 

Condensate  return  Yes 


* 


TEST  NO.  295-2.  RESULTS  OF  REFLUX  OXIDATION  CORROSION  TEST  ON  0-67-20  AT  385°F 


Vis, 

cs/100*F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


initial 
16  hr 
24  hr 
40  hr 
48  hr 


13.48 
14.26 

14.48 
14.67 
14.76 


5.8 

7.4 

8.8 

9.5 


3  25 
3.38 

3.41 

3.44 

3.46 


0.21 

0.39 

0.53 

0.73 

0.85  1 


Metal  Specimen  Data 
Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

-0.02 

Ag 

0.00 

Steel 

+0,06 

Cu 

-0.06 

Mg 

+0.02 

Al 

No  change 

Ti 

1,  brown 

Ag 

L  tan 

Steel 

Blue-green 

Cu 

Brown-orange 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Oelow  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no.  48+  hr 

100BF  vis  48+  hr 


Test  Conditions 


Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hi 

10 

Condensate  return 

Yes 

Trace 

None 

None 
L  var 


TEST  NO.  295-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-21  AT  385°F 


Vis. 

cs/lATT 

100»F  Vis 
increase,  % 

Vk 

es/210®F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

12.92 

- 

3.15 

0.14 

16  hr 

13.59 

5.2 

3.25 

035 

24  hr 

13.82 

7.0 

3.29 

0.54 

40  hr 

14.05 

8.7 

3.33 

0.84 

48  hr 

14.10 

9.1 

■  3.35 

0.92 

1 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm 1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0,00 

Ag 

0.00 

Steel 

0.00 

Cu 

0.00 

Mg 

0.00 

Al 

No  change 

Ti 

L  brown 

Ag 

No  change 

Steal 

Blue-purple 

Cu 

Yellow-orange 

Mg 

No  change 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

None 


Breakpoint  Data 


Neut.  no. 
100*F  vis 


48+ hr 
48+ hr 


Test  Conditions 


Sample  temperature,  ®F  385 

Sample  volume,  ml  200 

Air  /ate,  Uter/hr  10 

Condensate  return  Yes 
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TEST  NO.  295-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  L-1129(,)  AT  3850F 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Lost, 
wt  % 

Initial 

14.96 

_ 

3,74 

0.05 

16  hi 

14.95 

-0.1 

3.71 

0.70 

24  hr 

15.00 

+0.3 

3.72 

0.80 

40  hr 

14.85 

-0.7 

3.68 

1.12 

48  hr 

14.80 

-1.1 

3  66 

1.28 

.. 

2 

.. . 

Metal  Specimen  Data 
Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

-0.02 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.14 

Mg 

+0.04 

A1 

L  yellow 

Ti 

Brown 

Ag 

Yellow-brown 

Steel 

Blue 

Cu 

Brown-purple 

Mg 

L  yellow 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  Filter 
Centiifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

Mvar 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


48*  hr 
48+ hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


(h)  Blend  ( 1 : 1 )  of  ATL-769  and  ATL-77 1 . 


TEST  NO,  295-5.  RESULTS  OF  REFLUX  OXIDATION -CORROSION  TEST  ON  L-1136(a)  AT  385aF 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  7c 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 

wt% 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


16.05 

15.92 

15.78 

15.47 

15.15 


-0.8 

-1.7 

-3.6 

-5.6 


4.13 

4.05 

4.03 

3.94 

3.84 


0.17 

0.79 

0.89 

1.40 

2.04 


Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm* : 

At 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge, 

vol  % 

None 

Ag 

0.00 

Steel 

+0.01 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.08 

At  and  above  o  level 

M  var 

Mg 

-0.08 

Breakpoint  Data 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  yellow 

Neut.  no.  47  hr 

Ti 

Brown 

100®F  vis  48+  hr 

Ag 

Yellow 

Steel 

Blue 

Test  Conditions 

Cu 

Brown-purple 

Mg 

Lgray 

Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  Htor/hr 

10 

Condensate  return 

Ye* 

(a)  Blend  U :  1  >  of  0-67-7  and  0-67-9, 
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TEST  NO.  296-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60-18  AT  392°F 


Vis. 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

3.19 

7.5 

3.37 

13.01 

7.3 

3.33 

48  hr 

13.10 

8.1 

3.34 

3.11 

64  hr 

15.74 

29.9 

3.74 

15.73 

72  hr 

18.14 

49.7 

4.10 

21.6 

6 

1  Metal  Specimen  Data 

l  est  Cell  Data  | 

Weight  change,  mg/cm1 

A1 

+0.83 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

+0.37 

Centrifuge,  vol  % 

Trace 

Ag 

+0.32 

Steel 

+0.34 

Tube  deposits: 

Below  oil  level 

H  var 

Cu 

-0.39 

At  and  above  oil  level 

M  var 

Mg 

+0.32 

Breakpoint  Data 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

Dark  brown  deposit 

Neut.  no. 

53  hr 

Ti 

Dark  brown  deposit 

100°F  vis 

54  hr 

Ag 

Dark  brown  deposit 

Steel 

Dark  brown  deposit 

Test  Conditions 

Cu 

L  pitting 

Mg 

Dark  brown  deposit 

Sample  temperature,  F 

392 

M  pitting 

Sample  volume,  ml 

200 

Air  rate,  liter/ hr 

10 

Condensate  return  Yes 


TEST  NO.  296-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  392"F 


Vis, 

cs/100°F 


100*F  Vis 
Increase,  % 


Vis, 

cs/210*F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Initial 
24  hr 
40  hr 
48  hr 
64  hr 
72  hr 


13.79 

14.54 

14.69 

14.95 

14.95 

15.30 


5.4 

6.5 
8.4 
8.4 

10.9 


3.52 

3.77 

3.68 

3.73 

3.72 

3.76 


0.25 

1.95 

2.52 

2.83 

4.07 

7.56 


Metal  Specimen  Data 


Test  Ceil  us ta 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

+0.61 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

+0.37 

Centrifuge,  vol  % 

0.2 

Ag 

+0.26 

Steel 

+0.30 

Tube  deposits: 

Below  oil  level 

M  var 

Cu 

Mg 

-0.14 

+0.36 

At  and  above  oil  level 

M  carbon 

Breakpoint  Data 

A1 

Dark  brown  deposit 

Neut.  no. 

60  hr 

TI 

Ag 

Steel 

Dark  brown  deposit 

Dark  brown  deposit 

Dark  brown  deposit 

100°F  vis 

72+ hr 

Test  Conditions 

Cu 

Mg 

Black-orange 

Dark  brown  deposit 

Sample  temperature,  *F  392 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Ye* 
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TEST  NO  296-3.  POULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-18  AT  392#F 


Vis, 

es/100*F 

100°F  Vis 
Increase, % 

Vh 

cs/210®!- 

Neut.  No., 
mg  KOH/g 

Oil  Lost, 
wt  % 

Initial 

16.84 

4.29 

0.11 

24  hr 

16.96 

♦0.7 

4.24 

2.04 

40  hr 

16.S4 

-1.8 

4.07 

6.63 

48  hr 

17.65 

+4.8 

4.22 

11.66 

64  hr 

21.54 

♦27.9 

4.80 

19.95 

72  hr 

24.56 

♦45.8 

5.36 

23.4 

5 

Metal  Specimen  Data 


J 

Weight  change,  mg/cmJ : 

A1 

0.00 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

i 

Ag 

+0.02 

\ 

Ste.l 

+0.08 

Tube  deposits: 

Below  oil  level 

L  var 

j 

Cu 

-1.22 

At  and  above  oil  level 

M  var 

i 

Mg 

+0.02 

Breakpoint  Data 

i 

Metal  discoloration,  deposits. 

i 

pitting,  or  etching: 

Al 

Yellow 

Neut.  no. 

18  hr 

Ti 

Yellow-green 

100°F  vis 

43  hr 

¥ 

Ag 

Yellow-green 

s 

Steel 

Brown-blue-purple 

Test  Conditions 

I 

Cu 

L  etching 

| 

Mg 

Yellow-brown 

Sample  temperature,  F  392 

Test  Cel!  Data 


Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  296-4.  RESULTS  OF  REFLUX  OX1DATIONCORROSION  TEST  ON  0-65-!  4  AT  392°F 


Vis, 

cs/100*F 

100*F  Vis 
Increase,  % 

Vis, 

cs/210wF 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

17.71 

- 

4.67 

0.24 

24  hr 

16.87 

-4.7 

4.38 

1.80 

40  hr 

16.89 

-4.6 

4.06 

12.02 

48  hr 

18.47 

+4.3 

4.32 

16.73 

64  hr 

50.68 

+  186 

8.27 

22.9 

72  hr 

273.6 

+1445 

43.78 

24.4 

8 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.04 

Cu 

-1.74 

Mg 

-33.1 

Al 

L  yellow 

Ti 

<  Pale  blue-brown 

Ag 

L  yellow 

Steel 

Brown-blue 

Cu 

L  etching 

Mg 

H  etching  &  pitting 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Trace 

Trace 

M  var 
M  var 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


30  hr 
41  hr 


Test  Conditions 


Sample  temperature.  °F  392 

Sample  volume,  ntl  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  296-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-19  AT  392“F 


Initial 
24  hr 
40  hr 
48  hr 
64  hr 
72  hr 


Vi«, 

cs/100*F 


17.72 

16.74 

15.71 

16.22 

18.54 

23.33 


100  F  Vir 
Increase,  % 


-5.5 

-11.3 

-8.5 

+4.6 

+31.7 


Vis, 

ci/210°F 


4.67 

4.33 

3.99 

3.98 

4.45 

5.47 


Metal  Specimen  Data 
Weight  change,  mg/cm^ : 


Meta)  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.02 

Cu 

-13.3 

Mg 

-1.12 

Al 

No  change 

Ti 

Pale  blue 

Ag 

L  yellow 

Steel 

Brown-blue-green 

Cu 

M  etching 

Mg 

M  etching 

Neut.  No., 
mg  KOH/g 


0.25 

1.85 

6.89 

11.44 

18.65 

19.89 


Oil  Lost, 
wt% 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  flltei 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Trace 

Trace 

I.  var 
M  var 


Breakpoint  Data 


Neut.  no. 
100*F  vis 


28  hr 
56  hr 


Test  Conditions 


Sample  temperature,  *F  392 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  29 hi.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65  21  AT  392+F 


Vis. 

cs/10O°F 

100“F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

15.11 

— 

3.76 

0.07 

24  hr 

15.25 

+0.9 

3.75 

1.49 

40  hr 

15.12 

+0.1 

3.69 

1.93 

48  hr 

14.98 

-0.9 

3.63 

2.4! 

64  hr 

17.57 

+  16.3 

3.97 

11.11 

72  hr 

19.72 

+30.5 

4.29 

16.22 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm J; 


Metal  discoloration  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.02 

Cu 

-0.22 

Mg 

0.00 

Al 

No  change 

TI 

-Blue-purple 

Ag 

Yellow 

Steel 

Pile  green 

Cu 

L  etching 

Mg 

L  yellow 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vo!  %  Trace 

Tube  deposits:  Below  oil  level  M  var 

At  and  above  oil  level  L  var 


Breakpoint  Data 


Neut.  no. 
100®F  vis 


49  hr 
54  hr 


Test  Conditions 


Sample  temperature,  °F  392 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  297-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-66-1 1  AT  392*F 


1 

Vis, 

100*F  Vis 

Vis, 

Neut.  No., 

Oil  l  oss, 

L_ 

cs/100*F 

Increase,  % 

ci/210*F 

mcKOH/g 

wt  % 

Weight  change,  mg/cm1:  AI  +0.02 

Ti  0.00 

Ag  0.00 

Steel  +0.02 

Cu  -0.22 

Mg  -1.99 

Metal  discoloration,  deposits, 

pitting,  or  etching:  Al  L  yellow 

Ti  Blue-purple 

Ag  Yellow 

Steel  Pale  green 

Cu  L  etching 

Mg  H  etching 


Sludge  in  oB: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

Mvar 

Breakpoint  Data 


Neut.  no.  24  hr 

100*F  vis  30  hr 

Test  Conditions 

Sample  temperature,  ®F 

392 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  297-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-70  AT  392*F 


Vis, 

cs/100*F 

100*F  Vis 
Increase,  % 

Vis, 

cs/210*F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.48 

— 

3.25 

0.21 

2Chr 

14.53 

7.8 

3.42 

40  hr 

14.72 

9.2 

3.45 

48  hr 

14.80 

9.8 

3.47 

64  hr 

15.07 

11.8 

3.51 

1.20 

72  hr 

15.21 

12.8 

3.53 

1.37 

3 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 

Al 

Ti 

** 

Steel 

Cu 

Mg 

0.00 

0.00 

0.00 

♦0.02 

-0.02 

0.00 

Sludge  In  oil: 

Tube  deposits: 

200-mesh  filter 
Centrifuge,  vol  % 

Below  oil  level 

At  and  above  oil  level 

Trace 

Trace 

L  var 

L  var 

dlirfilontinn  dcnodti 

Breakpoint  Data 

IR5HM  UlaVUlW •  UVII)  UtpUMU, 

pitting,  or  etching: 

Al 

Ti 

Am 

No  change 

Bgown 

I  viHnv/ 

Neut  no. 

100- F  vi* 

72+ hr 

72+  hr 

Steel 

Cu 

Mg 

L  /  vHUW 

Blue 

Brown 

No  change 

Test  Condition) 

Sample  temperature,  *F  392 

Sample  volume,  ml  200 

Air  rate,  Bter/hr  10 

Condensate  return  Yes 


Vis, 

cs/100°l 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

16.29 

4.18 

0.16 

24  hr 

15.93 

-2.2 

4.05 

1.59 

40  hr 

15.37 

-5.6 

3.84 

3.03 

48  hr 

15.69 

-3.7 

3.85 

8.39 

64  hr 

18.89 

+  16.0 

4.31 

17.65 

72  hr 

21.04 

+29.2 

4.65 

21.8 

6 

Metal  Specimen  Data 


Weight  change,  mg/cma: 

At 

+0.02 

Sludge  in  oil: 

200-mcsh  filter 

Trace 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-1.08 

At  and  above  oil  level 

M  var 

Mg 

-0.30 

Breakpoint  Data 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

Pale  blue 

Neut.  no. 

36  hr 

Ti 

Blue 

100°Fvis 

52  hr 

Ag 

Yellow 

Steel 

L  green 

Test  Conditions 

Cu 

M  etching 

Mg 

M  etching 

Sample  temperature,  F 

392 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

[Test  Cell  Data 


(a)  Blend  (1:1)  of  0-65-19  and  0-65-21 . 


TEST  NO.  298-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-7727  AT  385°F 

.  .  ...  - 1  i _  _ -  . --  i.  ,  .  i  i,  -  - 


Vis, 

cs/100°F 

100°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.67 

- 

3.30 

hBHh  hI I  ■ 

16  hr 

14.34 

4.9 

3.40 

24  hr 

14.48 

5.9 

3.43 

40  hr 

14.69 

7.5 

3.47 

0.62 

48  hr 

14.82 

8.4 

3.49 

0.83 

1 

Metal  Specimen  Data 


Test  Cell  Data 


Wright  change,  mg/cm* ; 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

-0.02 

Ti 

-0.02 

Ag 

-0.04 

Steel 

-0.02 

Cu 

-0.12 

Mg 

-0.06 

Al 

No  change 

Ti 

L  tan 

Ag 

L  tan 

Steel 

Blue-purple 

Cu 

Brown-orange 

Mg 

No  change 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 
L  vsr 


Breakpoint  Data 


Neut.  no. 
100*F  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  ®F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condent&te  return  Yet 


1S2 


■  »viivwRAWiJ iww  ■  i  un  wvt'*w  nt  wo 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2 1 0°F 

Ncut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

24.22 

_ 

4.07 

0.0 

16  hr 

27.07 

11.6 

4.37 

0.10 

24  hr 

27.45 

13.3 

4.44 

0.03 

40  hr 

28.48 

17.6 

4.51 

0.04 

48  hr 

28.18 

16.4 

4.51 

0.04 

2 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


At 

+0.24 

Sludge  in  oil:  203-mesh  filter 

None 

Ti 

+0.17 

Centrifuge,  vol  % 

0.3 

Ag 

-0.08 

Steel 

+0.34 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-6.08 

At  and  above  oil  level 

H  var 

Mg 

+0.79 

L  yellow-gray 

Test  Conditions 

Ti 

Gray-brown 

Sample  temperature,  °F 

608 

Ag 

L  brown-white 

Sample  volume,  ml 

200 

Steel 

Gray  deposit 

Air  rate,  liter/hr 

10 

Cu 

H  etching  and  pitting 

Condensate  return 

Yes 

Mg 

Brown  deposit 

TEST  NO.  300-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  064-20  AT  608°F 


! 

Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

— 

Neut  No. 
mg  KOH/| 

Initial 

24.22 

__ 

1 

0.00 

16  hr 

27.14 

12.1 

0.08 

24  hr 

27.62 

14.0 

0.02 

40  hr 

28.52 

17.8 

4.46 

48  hr 

28.31 

16.9 

4.52 

0.04 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2: 

A1 

+0.22 

Sludge  in  oil: 

200-mesh  Alter 

Trace 

Ti 

+0.14 

Centrifuge,  vol  •% 

0.4 

Ag 

-0.08 

Steel 

+0.36 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-6.37 

At  and  above  oil  level 

H  var 

Mg 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

A1 

Brown  deposit 

Ti 

Gray-brown 

Sample  temperature.  °F 

608 

Ag 

Brown- white 

Sample  volume,  r.'l 

200 

Steel 

M  etching 

Air  rate,  liter /hr 

10 

Cu 

M  etching  A  H  pitting 

|  Condensate  return 

Yes 

Mg 

f 

IMli.'JL  JUmiSWIs1.'  ;  HnaBr.T  IT?  ■  T  ■ 
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TEST  NO.  300-3.  RESULTS  Ot-  REFLUX  OXIDATION-CORROSION  TES  T  ON  0-64-20  AT  608°F 


Vis, 

cs/IOO°F 

I00°l  Vis 
Increase, % 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

24.22 

4.07 

0.00 

16  hr 

27.17 

12.2 

4.37 

0.10 

?4  hr 

33.45 

38.1 

4.84 

0.04 

4ii  hr 

34.62 

42.9 

4.95 

0.08 

48  hr 

34.49 

42.4 

4.95 

0.07 

6 

Metal  Specimen  Data 


Test  Cell  Data 


A! 

+0.34 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.16 

Centrifuge,  vol  % 

0.4 

Ag 

+0,34 

Steel 

+0.45 

Tube  deposits: 

Below  oil  level 

H  var 

Cu 

- 

At  and  above  oil  level 

Hvar 

Mg 

- 

Test  Conditions 

a; 

Brown  deposit 

Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Ti 

Ag 

Steel 

Cut 

Mg 


Gray-brown 
M  etching  &  brown  deposit 
M  etching  a 


Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  300-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-104 1  AT  60S»F 


Vis, 

cs/lO0°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 
wtTf 

Initial 

3S4.S 

_ 

12.88 

0,00 

16  hr 

477.0 

34.5 

14.40 

0.08 

24  hr 

571.4 

61.2 

16.10 

0.13 

40  hr 

973.1 

174 

20.68 

0.29 

48  hr 

1308 

269 

23.87 

0.22 

3 

Metal  Specimen  Data 

j  Test  Cell  Data  1 

Weight  change,  mg/cm’ : 

A1 

♦0.C2 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.02 

Centrifuge,  vol  % 

None 

Ag 

-0.34 

Steel 

+0.10 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-  l.uO 

At  and  above  oil  level 

M  var 

Mg 

♦002 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

A1 

Yellow 

Ti 

brown 

Sample  temperature,  °F  608 

Ag 

M  etching 

Sample  volume, 

ml  200 

Steel 

Brown 

Air  rate,  Uter/hr 

to 

Cu 

M  etching 

Condensate  return  Ye* 

Mg 

Yellow 

154 


■SB 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loes, 
wt  % 

Initial 

354,5 

— . 

■HjM 

0.00 

16  hr 

495.6 

398 

j  i  I  j  B™'| 

0.13 

24  hr 

686.9 

93.8 

17.52 

0.25 

40  hr 

1423 

301 

24.86 

0.40 

48  hr 

2131 

SOI 

30.23 

0.49 

7 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

+0.16 

Ti 

+0.02 

Ag 

-0.37 

Steel 

+0.08 

Cu 

-0.81 

Mg 

Al 

Yellow 

Ti 

Brown 

Ag 

L  etching 

Steel 

Black 

Cu 

L  etching 

Mg 

- 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifiige,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

M  var 

Test  Conditions  ] 

Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  3006.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  608*F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/21(PF 

Neut.  No., 
mg  KOH/g 

Oil  Loes, 

wt  % 

Initial 

354.5 

_ 

12.88 

0.00 

16  hr 

461.4 

30.1 

14.51 

0.16 

24  hr 

648.8 

83.0 

17.08 

40  hr 

1950 

450 

29.04 

■  '  'll  - 

48  hr 

4295 

till 

40.08 

3 

Metal  Specimen  Data 
Weight  change,  mg/cm  J : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.08 

Ti 

♦0.02 

Ag 

+0.34 

Steel 

+0.10 

Cu 

- 

Mg 

Al 

Yellow 

TI 

Bhie-puiple-ytUow 

Ag 

Brown  deposit 

Steel 

8  lark 

Cu 

- 

Mg 

- 

Test  Cell  Data 


.Sludge  in  oil: 

200-mesh  filter 

None 

Centrifiige,  vol  % 

None 

Tube  der  osits: 

Below  oil  level 

None 

At  and  above  oil  level 

lint 

.  _ _ 1 

Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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II 

100°F  Via 
Incteaae,  % 

Via. 

cs/210°F 

NeuL  No., 
mg  KOH/g 

CHI  Lon. 
wt% 

Initial 

357.6 

_ 

13.02 

0.01 

16  hi 

391.1 

9.4 

13.52 

0.03 

24  hi 

396.3 

10.8 

13.65 

0.02 

40  hi 

409.5 

14.5 

13.81 

0.03 

48  hi 

411.6 

15.1 

13.90 

0.03 

2 

Metal  Specimen  Data 

|  Teat  Cell  Data  | 

Weight  change,  mg/cm* : 

A1 

+0.08 

Sludge  in  oil: 

200-meah  filter 

None 

Ti 

•KUO 

Centrifuge,  vol  % 

None 

Ag 

-0.12 

Steel 

-0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.06 

At  and  above  oil  level 

Mvar 

Mg 

0.00 

Metal  diacolontion.  deposit*. 

L  yellow 

Test  Conditions  | 

pitting,  or  etching: 

A3 

i 

Ti 

Brown-yellow 

Sample  tempeiatuie,  °F  608 

A| 

YeBow 

Sample  volume,  ml  200 

Steel 

Blue-purple 

Air  rate,  liter/hr 

10 

Cu 

Orange-brown 

Condensate  return  Yes 

Mg 

L  yellow 

TEST  NO.  300-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67  1  AT  608*1- 


Vis, 

c*/100°F 

100°F  Vis 
Increase, % 

Via, 

CS/210PF 

Neut.  No., 
mg  KOH/g 

Oil  Low, 
wt% 

Initial 

357.6 

__ 

13.02 

0.01 

16  hi 

389.7 

9.0 

13.53 

0.03 

24  hi 

396.1 

10.8 

13.70 

0.00 

40  hi 

408.2  ' 

14.1 

13.84 

0.02 

48  hi 

411.4 

15.0 

13.91 

0.02 

3 

Metal  Specimen  Data 
Weight  chance,  mg/cm2 : 


Meta]  discotonthon.  deports, 
pitting,  «r  etching: 


Test  Cdl  Data 


Al 

-0.02 

Sludge  in  oil:  200-meah  filter 

Ti 

-0.04 

Centrifuge,  vol  % 

Ag 

-0.10 

Start 

+0.02 

Tube  deposits:  Below  oB  level 

Cu 

-0.14 

At  and  above  08  level 

M« 

_ 

_ 

lytfcw 

Test  Conditions 

Al 

TI 

Bnvt  y  allow 

Sample  temperature,  °F 

608 

Af 

Yellow 

Sample  volume,  ml 

200 

Start 

Mw-paipte 

Air  trie,  liter/hr 

10 

Cu 

Otanga  blown 

Condensate  return 

Yes 

Mg 

- 

t 

None 

None 


None 
L  ra 


TEST  NO.  300-9.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  6Q8*F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

ct/210°F 

Neut.  No  , 
mg  KOH/g 

OR  Lost, 
wt*> 

Initial 

3S7.6 

' 

13.02 

0.01 

16  hr 

389.7 

9.0 

13.55 

0.03 

24  hr 

396.8 

11.0 

13.64 

0.00 

40  hr 

407.9 

14.1 

13.88 

0.02 

48  hr 

411.2 

15.0 

13.92 

0.03 

2 

Meta.)  Specimen  Data 

Weight  change,  mg/an2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

-0.02 

Ti 

-0.04 

Ag 

-0.10 

Steel 

0.00 

Cu 

- 

Mg 

— 

A1 

L  yellow 

Ti 

Brown-yellow 

Ag 

Yellow 

Steel 

Blue-purple 

Cu 

- 

Mg 

- 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vc*l  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
L  var 


Test  Conditions 


Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  302  1  RESUI  i'S  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  644*F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss. 
wt% 

Initial 

24.22 

4.07 

0.00 

16  hr 

29.50 

21.8 

4.61 

0.05 

24  hr 

31.00 

28.0 

4.75 

0.04 

40  hr 

34.19 

41.2 

5.03 

0.03 

48  hr 

33.59 

38.7 

5.01 

0.03 

2 

Metal  Specimen  Data 
Weight  change,  mg/cm2 : 


A!  +0.28 

Ti  +0.08 

Ag  -0.36 

Steel  +0.63 

Cu  -6.19 

Mg  +101 


Metal  discoloration,  deposit, 
pitting,  or  etching: 


A1  Yefiow  deposit 

Ti  Brown 

Ag  L  etching 

Sled  Gray  deposit 

Cu  H  pitting  A  L  etching 

Mg  Gray  deposit 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


T  jbe  deposts:  Below  oil  level 

At  and  above  oil  level 


Trace 

0.4 

M  var 
L  carbon 


Test  Corwhtions 


Sample  temperature,  °F  644 

Sample  volume,  mi  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  302-2.  RESULTS'OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  644°F 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

cs/100°F 


24.22 

28.95 

30.59 

33.38 

33.54 


100°F  Vis 
lucre  Me,  % 


19.5 
26.3 
37.8 

38.5 


VU, 

c*/210°F 


4.C7 

4.57 

4.71 

4.97 

5.00 


Neut.  No., 
mg  KOH'g 


0.00 

0.03 

0.06 

0.05 

0.03 


Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Test  Cell  Data  j 

WeirJit  change,  mg/ cm3 : 

A1 

+0.36 

Sludge  in  oil: 

200-mesh  filter 

Trace  I 

Ti 

+0.12 

Centrifuge,  vol  % 

Ag 

-0.49 

Steel 

+0.61 

Tube  deposits: 

Below  oil  level 

Hvar 

Cu 

-5.70 

At  and  above  oil  level 

L  carbor 

Mg 

- 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

A1 

Yellow  deposit 

Ti 

Brown 

Sample  temperature,  °F  644 

Ag 

L  etching 

Sample  volume,  ml  200 

Steel 

Gray  deposit 

Air  rate,  liter/hr 

10 

Cu 

H  pitting  A  I,  etching 

Condensate  return  Yes 

Mg 

TEST  NO.  302-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  A I 


Vis, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No. 
mg  KOH/i 

Initial 

24.22 

_ 

4.07 

0.00 

16  hr 

29.04 

19.9 

4.55 

0.05 

24  hr 

30.65 

26.5 

4.69 

0.05 

40  hr 

33.71 

39.2 

4.% 

0.07 

48  hr 

33.90 

40.0 

4.99 

0.07 

Loss, 

wt% 


Metal  Specimen  Data 

Tesi  Cell  Data  j 

Weight  change,  mg/cm3: 

Al 

+0.34 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.22 

Centrifuge,  vol  % 

0.4 

Ag 

-0.26 

Steel 

+0.85 

Tube  deposits: 

Below  oil  level 

H  var 

Cu 

- 

At  and  above  oil  level 

L  carbon 

Mg 

- 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

Al 

Brown  deposit 

Ti 

Brown  deposit 

Sample  temperature,  r  644 

Ag 

Latching 

Sample  volume,  ml  200 

Steel 

Brown  deposit 

Air  rate,  liter/hr 

10 

Cu 

- 

Condensate  return  Yes 

Mg 

“ 
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TEST  NO.  302-4.  RESULT 


IN-CORROSION  TEST  ON  0-67-1  AT  644*F 


Metal  Specimen  Data 
Weight  change,  mg/cm2 : 


Metal  discoloration,  deposit*, 
pitting,  or  etching: 


A1 

-0.08 

Ti 

-0.06 

Ag 

-0.08 

Steel 

+0.06 

Cu 

+0.10 

Mg 

-0.02 

A1 

L  yellow 

Ti 

Brown-yellow 

Ag 

Yellow 

Steel 

Pale  blue 

Cu 

Hvar 

Mg 

No  change 

Vis, 

c*/100°F 

100°F  Vi* 
increace,  % 

Vis, 

c*/210°F 

Neut.  No., 
mg  KOH/e 

Oil  Loss 
wt% 

Initial 

357.6 

13.02 

0.01 

16  hr 

413.4 

15.6 

13.87 

0.02 

24  hr 

431.2 

20.6 

14.13 

0.03 

40  hr 

471.3 

31.8 

14.68 

0.03 

48  hr 

492.8 

37.8 

14.97 

0.00 

2 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

Lvar 

|  Test  Conditions  J 

Sample  temperature,  °F  644 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condemate  return  Yes 


TEST  NO.  302-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  067-1  AT  644*F 


Vis, 

cs/(00°F 

100°F  Vis 
Increase, % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

357.6 

_ 

13.02 

0.01 

16  hr 

411.8 

15.2 

13.87 

0.01 

24  hr 

430.5 

20.4 

14.08 

0.02 

40  hr 

471.5 

31.9 

14.68 

0.03 

48  hr 

491.2 

37.4 

14,99 

0.00 

2 

:tal  Specimen  Data 

Test  Cell  Data  J 

Weight  change,  mg/cm2 : 

A1 

-0.06 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.04 

ntriftige,  vol  % 

None 

Ag 

-0.12 

Steel 

+0.10 

Tube  deposits: 

Below  oil  level 

None 

Cu 

+0.12 

At  and  above  oil  level 

L  var 

Mg 

- 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

A) 

1  yellow 

Ti 

Brown-yellow 

Sample  temperature,  F  644 

Ag 

Yellow 

Sample  volume,  ml  200 

Steel 

Pale  blue 

Air  rate,  Uter/hr 

10 

Cu 

H  var 

Condensate  return  Yes 

Mg 

- 

MBaMMIhHHIMWifr  n»nmi>»ww*iiii»«J*  r 


>  wixt  vrn'iMmmmii'*- 
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TEST  NO.  302-6.  RESULTS  OF  REFLUX  OXIDATION-C  ORROSION  TEST  ON  0-67-1  AT  644°F 


■ 

Vis, 

cs/100°F 

100CF  Vis 
Increase,  % 

Vis. 

cs/210°F 

Ncut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

— 

13.02 

0.01 

16  hr 

Egfl 

1.6.0 

13.94 

0.04 

24  hr 

21.6 

14.18 

0.03 

40  hr 

481.6 

24.7 

14.84 

0.03 

48  hr 

510.2 

47.7 

15.26 

0.06 

2 

Metal  Specimen  Data 
Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

-0.04 

Ti 

-0.04 

Ag 

-0.08 

Steel 

+0.06 

Cu 

Mg 

- 

A1 

L  yellow 

Ti 

Brown-yellow 

Ag 

Yellow 

Steel 

Pale  blue 

Cu 

Mg 

' 

Test  Cell  Data 


Sludge  in  oil: 

200-tnesh  filter 

None 

Centrifuge,  vol  % 

None 

tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

I.  var 

Test  Conditions 

Sample  temperature,  °F  644 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  303-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ALO-716-P625893  AT  385°!- 


Vis. 

cs/100*F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°l 

Ncut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

14.50 

3.61 

3.29 

16  hr 

14.87 

2.6 

3.69 

3.96 

24  hr 

14.97 

3.2 

3.69 

3.70 

40  hr 

15.07 

3.9 

3.73 

4.15 

48  hr 

15.82 

9.1 

3.82 

8.39 

3 

Metal  Specimen  Data 


Weight  change,  mg/cm3: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Ai 

-0.08 

Ti 

+0.04 

Ag 

+0.04 

Steel 

+0.02 

Cu 

-0.43 

Mg 

-0.45 

AI 

L  yellow 

Ti 

Yellow-tan 

Ag 

L  yellow 

Steel 

L  blue-yeUow 

Cu 

l  etching 

Mg 

L  etching 

Test  Cell  n-*- 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  0.6 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  L  var 


Breakpoint  Data 


Neut.  no. 

37  hr 

100°l-  vis 

46  hr 

|  Test  C  onditions  ] 

j  Sample  temperature,  °F 

385 

j  Sample  volume,  ml 

200 

Air  rate,  iiter/hr 

10 

Condensate  return 

Yes 

160 


IT 


Vi«, 

cs/100*F 


Metal  Specimen  Data 


Weight  change,  mg/cmJ : 


100*F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

- 

3.47 

1.57 

3.3 

3.53 

2.29 

4.0 

3.55 

2.35 

5.1 

3.58 

1.57 

6.3 

3.61 

3.75 

1 

Metal  discoloration,  deposits, 
pitting,  or  etching:  A1 

Ti 
Ag 
Steel 
Cu 
Mg 


No  change 
Yellow-tan 
L  yellow 
Blue 
L  tan 
L  etching 


Test  Cell  Data 


J'udge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no.  46  hr 

100°F  vis  48+  hr 

Test  Conditions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ALO-718-F622807  AT  385*F 


Vis, 

100*F  Vis 

Vis, 

Neui.  No., 

Oil  Loss, 

cs/100*F 

Increase,  % 

cs/210*F 

mg  KOH/g 

wt  % 

Metal  Specimen  Data 

Weight  change,  mg/crn*: 

A1 

-0.04 

Ti 

♦0.04 

Ag 

+0.04 

Steel 

+0.04 

Cu 

-1.18 

Mg 

-012 

1  Metal  discoloration,  dcpowti,  f 

pitting,  or  etching: 

A1 

L  yellow 

TI 

Tan 

Ag 

L  yellow 

Steel 

Blue 

Cu 

L  etching 

Mg 

L  yellow 

Test  Cell  Data 


Sludge  in  oil:  20C-mesh  Alter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no.  28  hr 

100®F  vis  30  hr 


Test  Conditions 


Sample  temperature,  ®F  385 

Swkip:,.  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  304-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  680°F(sO 


Vis, 

cs/210°F 


Ncut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Metal  Speeimen  Data 

Weight  change,  mg/cmJ : 

Al 

+0.18 

Ti 

+0.16 

- 

Ag 

-0.97 

Steel 

+0.77 

Cu 

-S.50 

Mg 

+  1.2?. 

Metal  discoloration,  depo  its. 

pitting,  or  etching: 

Al 

Green 

Ti 

Gray 

Ag 

M  etching 

Steel 

Gray  deposit 

Cu 

H  pitting  &  L  etching 

Mg 

Black  deposit 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh-  filter 

None 

Centrifuge  vol  % 

0.2 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

L  carbon 

(a)  Sample  temperature  dropped  to  67(rF  at  16  hr  and  held  thereafter  due  to  violent  refluxing: 


|  Test  Conditions 

Sample  temperature,  °F 

680 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  304-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  680°l-(a) 


IOO°F  Vis 
Increase, % 


Metal  Specimen  Data 


Vis. 

es/210°F 


Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

0.00 

mm 

0.01 

S 

Weight  change,  mg/cm2 : 

Al 

+0.24 

Ti 

t().|0 

Ag 

0.75 

Steel 

+069 

Cu 

Mg 

-  o  34 

Metal  discoloration,  deposits.  1 

pitting,  or  etching: 

Al 

Green  deposit 

Ti 

Gray 

Ag 

M  etching 

Steel 

Gray  deposit 

Cu 

H  pitting  &  L  etching 

Mg 

l  est  Cell  Data 


Sludge  in  oil: 


200-mcsh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Test  Conditions 


Sample  temperature, ' 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


(al  Sample  temperature  dropped  to  670°F  at  16  hr  and  held  thereafter  due  to  violent  refluxing. 


I  var 
L  carbon 


TEST  NO  304-3.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  6H0°F' 


<«) 


Vis. 

cs/IOOT 

I00°F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No.,  , 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

24.22 

4.07 

0.00 

16  hr 

33.47 

38.2 

4.90 

0.06 

24  hr 

36.36 

50.1 

5.19 

0.05 

40  hr 

50.38 

108 

6.i6 

0.06 

48  hr 

54.13 

124 

6.43 

0.03 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.28 

Ti 

+0.12 

Ag 

-0.77 

Steel 

+0.77 

Cu 

Mg 

Al 

Gray-green  deposit 

Ti 

Gray 

Ag 

M  etching 

Steel 

Gray  deposit 

Cu 

- 

Mg 

- 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol% 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

Mvar 
L  carbon 


Test  Conditions 


Sample  temperature,  °F  680 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


(a)  Sample  temperature  dropped  to  670°F  at  16  hr  and  held  thereafter  due  to  violent  refluxing. 


TEST  NO.  304-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  680°F 


Vis, 

cs/ 1 00°  F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°l 

Neut.  No.. 
mg  KOH/g 

Oil  Loss, 
wt9f 

Initial 

■ISM 

— 

13.02 

0.01 

16  hr 

38.0 

14.92 

0.01 

24  hr 

64.9 

16.12 

0.03 

40  hr 

1016 

184 

20.46 

0.08 

48  hr 

1438 

302 

23.67 

0.10 

3 

Metal  Specimen  Data 

Test  ('ell  Data  j 

Weight  change,  mg/cm  J : 

Al 

0.02 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0,02 

Centrifuge,  vol  % 

0.2 

Ag 

-0.14 

Steel 

+0.06 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.12 

At  and  above  oil  level 

M  var 

Mg 

0.00 

Metal  discoloration,  deposits. 

Test  Conditions 

pitting,  or  etching: 

A! 

Ti 

Yellow 

Sample  temperature.  °F  680 

Ar 

Yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter/hr 

10 

Cu 

No  change 

C  ondensate  return  Yes 

Mg 

Red-black 

* 


E*f  -  «w  ‘  •  r>-',V‘i*5-  >.  v»  naMesv-,*  »***  .  •«-*—«•»  .«...,  *UW-»  «  l  •  .•».:]*» W 


TEST  NC  304-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  630#F 


Vis, 

cs/100°F 

Initial 

357.6 

!6  hr 

499.9 

24  hr 

600.2 

40  hr 

1023 

48  hr 

1395 

100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 

Neut.  No., 
mgKOH/g 

Oil  Loss, 
wt% 

13.02 

3.01 

15.01 

0.01 

16.21 

0.02 

20.35 

0.02 

23.27 

0.09 

5 

39.8 

67.8 
186 
290 


Metal  Specimen  Data 
Weight  change,  mg/cm3 : 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
piiting,  or  etching: 


Ai 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 

-0.06 

-0.18 

+0.10 

-0.24 


No  change 
Yellow 
Yellow 
Blue 

LetcIJng 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifhge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

0.3 

None 

Mvar 


Test  Conditions 


Sample  temperature,  °F  680 

Sample  volume,  mi  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  304-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  680°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100^F 

Increase, % 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

357.6 

13.02 

0.01 

16  hr 

527.2 

47.4 

15.39 

0.00 

24  hr 

704.3 

97.0 

17.43 

0.06 

40  hr 

1850 

417 

26.80 

0.16 

48  hr 

3896 

989 

_ , _ 

36.13 

0.19 

2 

|  Metal  Specimen  Data 

Test  Cell  Djta 

1  Weight  change,  mg/cm3 :  Al 

-0.02 

Sludge  in  oil:  200-mesh  filter  None 

Ti 

-  0.02 

Centrifuge,  vol  %  0.4  g 

Ag 

-0.16 

Steel  0.08 

Tube  deposits:  Below  oil  level  L  var  g 

Cu 

- 

At  and  above  oil  level  M  var  1 

Mj 

- 

I  Metal  discoloration .  deposits. 

Test  Conditions 

Al 

Ti 

Yellow 

Sample  temperature,  F 

680 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel  Blue  ( 

Air  rate,  liter/hr 

10 

Cu 

- 

Condensate  return 

Yes 

Mg 

- 
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n  ST  NO.  305-1  KESULTS  OF  REFLUX  OXiDATlON-CORROSlON  TEST  ON  045-14  AT  365°F 


100°F  Vis 
Increase,  % 


Metal  Specimen  Data 

Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Vis. 

cs/2:0°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  X 

4.6? 

0.24 

5. OS 

32.2 

15.36 

34.0 

36.48 

33.3 

13 

L  yellow 
Yellow-green 
Yellow 
Red-green 

L  pitting  i.  M  etching 
M  pitting 


Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

_ 

Centrifuge,  vol  % 

- 

Tube  deposits: 

Below  oil  level 

L  var 

At  end  above  oil  level 

H  var  &  L  carl:  on 

Breakpoint  Data 

Neut.  no. 

<7  days 

100°F  vis 

1  day 

Test  Conditions 

Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


V  ti  -P 

■  sm 


TEST  NO.  305-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  045-19  AT  365°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

OU  Loss. 

cs/IO0°F 

Increase,  % 

cs/2 10°F 

mg  XOH/g 

wt  ',F 

17.72 

i9.3: 

9.0 

4.67 

4.46 

0.25 

23.0 

8  days 

24.82 

»0.1 

5.61 

27.0 

9  days 

113.3 

539 

15.45 

25.3 

10  days 

113.2 

539 

19.94 

22.7 

1 1  days 

81.99 

363 

17.98 

20.4 

14 

Metal  Specimen  Data 

Weight  change,  mg/cnr : 


Test  Cell  Data 

Sludge  in  oil:  200-mcsh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


L  var 

M  AH  var 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


L  yellow 
Yellow  green 
Yellow 
Yellow 
M  pitting 

L  pitting  A  M  etching 


Breakpoint  Data 

Neut.  no. 
100°F  vis 

lest  Conditions 


<7  days 
4  days 


Sample  temperature,  °E 
Sample  volume,  ml 
Air  late,  liter/hr 
C ondensatc  return 


lfr>5 


-ol,  ,-U.v. 


TEST  NO.  305-3  RESULTS  OE  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-7  AT  365UF 


Vif, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/UXWF 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

17.34 

_ 

4.58 

7  days 

19.52 

12.6 

4.48 

8  days 

31.72 

82.9 

6.79 

9  days 

330.8 

1808 

34.6 

lOdays 

238.4 

1275 

32.4 

16 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 :  AI  +0.04 

Sludge  in  oil:  200-mesh  filter 

Ti  +0.08 

Centrifuge,  vol  % 

Ag  -0.10 

Steel  0.00 

Tube  deposits:  Below  oil  level  Lvar 

Cu  -0.97 

At  and  above  oil  level  M  &  H  var 

Mg  -0.04 

Breakpoint  Data 

I  Metal  discoloration,  deposits. 

I  pitting,  or  etching:  AI  L  green 

Ti  Green 

Ag  Yellow 

Steel  L  red 

Test  Conditions 

Cu  L  pitting  A  M  etching 

Mg  L  tan 

Sample  temperature,  °F 

36S 

Sample  volume,  ml 

200 

Air  rate,  iiter/hr 

to 

Condensate  return 

Yes 

TEST  NO.  303-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67  9  AT  365°F 


Vis, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KCH/g 

Oil  Loss, 
wt  9f 

Initial 

14.87 

- 

3.69 

0.04 

7  days 

14.88 

0.1 

3.63 

2.40 

8  days 

14.94 

0.5 

3.66 

2.31 

9  days 

1.4 

3.69 

2.18 

15  12 

1.7 

3.67 

2.04 

1 1  days 

15.08 

1.4 

3.69 

1.80 

14  days 

15  13 

1.7 

3.68 

1,1  1  . 

1.72 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


AI 

+0,04 

Ti 

+0.04 

Ag 

-0.04 

Steel 

-0.02 

Cu 

-0.24 

Mg 

-0.06 

AI 

No  change 

Ti 

Blue 

Ag 

L  orange 

Steel 

Green 

Cu 

M  etching 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  Trace 

Tube  deposits:  Below  oil  level  None 

Ai  and  above  oil  level  M  var 


Breakpoint  Data 


Neut.  no. 
I00°F  vis 


14*  days 
14+  days 


Test  Conditions 


Sample  temperature,  F 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


365 

200 

10 

Yes 


i*  ,r 


TEST  NO.  305-5  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1 1  AT  365°F 


100*F  Vi* 
increase,  % 


Vis, 

cs/210*F 

Neut.  No., 
mg  KOH/g 

3.21 

0.05 

3.47 

0.99 

3.46 

0.83 

3.4S 

0.86 

3.44 

0.86 

3.45 

087 

3.47 

1.03 

OU  Loss, 
wt  % 


Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 

A1 

0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

*1 

-0.06 

Steel 

-0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

r0.02 

At  and  above  ail  level 

None 

Mg 

+0.12 

Breakpoint  Data 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

A1 

No  change 

Neut.  no. 

14+  days 

Ti 

L  tan 

100*F  vis 

14+  days 

Ag 

L  yellow 

Steel 

Green 

Test  Conditions 

Cu 

Yellow 

Mg 

No  change 

Sample  temperature,  °F 

365 

Sample  volume,  ml 

200 

Air  rate*  titer/hr 

10 

Condensate  return 

Yes 

TEST  NO.  305-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  CF67-20  AT  36S°K 


Initial 

7  days 

8  days 

9  days 

10  days 

1 1  days 
14  days 


Vis, 

100°!  Vis 

Vis, 

Neut  No., 

cs/100°l- 

Increase,  '7< 

cs/210°F 

mg  KOH/g 

12.2 

3.25 

3.52 

0.21 

0.92 

15.07 

11.8 

3.52 

0.76 

15.04 

11.6 

3.51 

0.74 

15.06 

11.7 

3.51 

071 

14.98 

11.1 

3.50 

0  71 

15.24 

13  1 

3  54 

0.78 

Oil  Loss, 
wt  T 


Metal  Specimen  Data 

Weight  change,  mg/cm1 : 

Al 

♦002 

Ti 

♦0.02 

A* 

-0.06 

Steel 

-0.04 

Cu 

-3.33 

Ml 

♦0  14 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

Tan 

Ag 

L  yellow 

Steel 

Blue -green 

Cu 

L  etching  &  H  pitting 

Mg 

No  change 

Test  Cell  Data 

Sludge  in  oil: 

: 

200-mesh  filter 
Centrifuge,  vol  % 

Trace 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Breakpoint  Data 

Neut  no. 

I00°E  v»s 

14+  days 

14+  days 

Test  Conditions 

Sample  temperature.  *F 

365 

Sample  volume,  ml 

200 

Ait  rate,  liter/ht 

10 

Condensate  icturn 

Yes 
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Ti  ST  NO.  306-1 .  RESULTS  OF  REFLUX  OXIDATION-C  ORROSION  TEST  ON  1-1041  AT  608°l 


Vis, 

cs/100°l 

100°F  Vis 

Increase.  % 

Vis. 

cs/2IO°l 

Ncut.  No., 
mp  KOH/g 

Oil  Los 
wt  'X 

N, 

Initial 

354. S 

_ 

12.88 

0.00 

16  hr 

498.7 

40.7 

15.06 

0.24 

24  hr 

674.8 

90.4 

17.35 

0.30 

40  hr 

1413 

299 

24.70 

0.48 

48  hr 

2167 

511 

30.32 

0.49 

3 

|  Metal  Specimen  Data 

Test  Cell  Data  ^ 

|  Weight  change,  mg/cm* : 

A! 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

-0.04 

Centrifuge,  vol  % 

None 

Ag 

-0.28 

Steel 

+0.16 

Tube  deposits:  Below  oil  level 

None 

Cu 

-0.24 

At  and  above  oil  level 

M  var 

Mg 

+0.06 

S  Metal  discoloration,  deposits. 

Test  Conditions 

1  oittine.  or  ctchine: 

Al 

L  yellow 

Ti 

Yellow 

Sample  temperature,  °F 

608 

Ag 

L  etching 

Sample  volume,  ml 

200 

Steel 

Black 

Air  rate,  liter  /hr 

10 

Cu 

L  pitting 

Condensate  return 

Yes 

Mg 

L  yellow 

TEST  NO.  306-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  608°F 


Vis. 

ci/IOO°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2lO°F 

Ncut.  fc.\, 

mg  KOH/g 

Oil  Loss, 
wl  % 

Initial 

354.5 

_ 

12.88 

0.00 

16  hr 

481.1 

35.7 

14.86 

0.22 

24  hr 

638.2 

80.0 

16.95 

0.83 

40  hr 

1261 

256 

23.80 

0.48 

48  hr 

1974 

457 

29.01 

0.50 

2 

Metal  Specimen  Data 
Weight  chance,  mg/cm*  : 


Al  0.00 

Ti  -0.06 

Af  -0.30 

Steel  +0.20 

Cu  +1.08 

Mg  +0.06 


Metal  discoloration,  deposit, 
pitting,  or  etching: 


Al  L  yellow 

Ti  Yeflow 

Ag  L  etching 

Steel  Black  deposit 

Cu  L  pitting  A  gray  deposit 

Mg  L  yellow 


Test  Ceil  Data 


Sludge  in  oil : 

200-me»*’  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

M  tar 

Test  Conditions  1 

Sample  temperature,  °F  608 

Supple  volume,  ml  200 

Atr  rate,  hter/hr  10 

''nmdensate  return  Yes 
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TEST  NO.  306-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  Q<7-1  A: 


•  mm  mi  vmn*murm>  tw- 


♦ 


Vis. 

cs/100°F 

IMPFVis 
Increase,  % 

Vis, 

cs/210°F 

Neat.  No., 
mgKOH/g 

OILma  I 

wt«  ] 

Initial 

3S7.6 

n 

_ 

13.02 

0.01 

16  ht 

389.0 

S.8 

13.53 

0.03 

24  hr 

39S.S 

10.6 

13.64 

0.00 

40  hr 

408.7 

14.3 

13.82 

0.00 

48  hr 

415.4 

16.2 

13.92 

0.03 

3 

|  Metal  Specimen  Data 

j  Test  Cell  Date 

1  Weight  change,  mg/cm2 : 

A! 

0.00 

!  Sludge  in  oil:  200-mesh  fitter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.06 

Steel 

+0.06 

Tube  deposits:  Below  afl  level 

None 

Cu 

+1.38 

At  and  Aovt  afl  M  Lw:  1 

Mg 

+0.04 

_ _ 

|  Metai  discoloration,  deposits. 

Test  Conditions  1 

I  pitting,  or  etching: 

A1 

No  change 

Ti 

Yellow 

Sample  temperature,  °F 

toe 

Ag 

L  yellow 

Sample  volume,  ml 

200 

St-sel 

Purple 

Air  rate,  liter/hr 

10 

Cu 

Gray  deposit 

Condensate  return 

Yet 

Mg 

Tan 

! 

i 


> 

1 


TEST  NO.  306-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  047-1  AT  608°F 


Vis, 

cs/lOO'T 

100°F  Vis 
Increase,  % 

Vi*. 

c*/210°F 

Neut.  No., 
mgKOH/g 

Oil  Low, 
wt% 

initial 

357.6 

__ 

13.02 

0.01 

16  hr 

390.0 

9.1 

13.48 

0.02 

24  hr 

396.8 

11.0 

13.60 

0.11 

40  hr 

409.8 

14.6 

13.70 

0.00 

48  hr 

415.8 

16.3 

13.90 

0.04 

3 . 

Metal  Specimen  Date  I  Test  Cell  Date 


Weight  change,  mg /cm1 

A! 

■  1 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.06 

Steel 

0.00 

Tube  depoaits: 

Below  oil  level 

None 

Cu 

+  1.81 

At  and  above  oil  level 

L  var 

Mg 

+0.04 

Metal  discoloration,  deposits. 

Test  Conditions  | 

pitting,  or  etching: 

Al 

No  change 

Ti 

Yellow 

Sample  tempo  ature,  °F  608 

A« 

L  yellow 

Sample  volume,  ml  200 

Steel 

.  Purple 

Air  rate,  titer  hr 

10 

Cu 

Gray  deposit 

Condensate  return  Yes 

Mg 

Tan 

» 
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TEST  NO.  307  1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-19  AT  385°F 


Vis, 


100®F  Vis 


cs/100°F 


Increase,  % 


Initial 
16  hr 
24  hr 
40  hr 
48  hr 


12.49 

12.95 

13.11 

13.34 

13.47 


3.7 
5.0 

6.8 

7.8 


Metal  Specimen  Data 


Weight  change,  mg/cm2  • 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Ti 

0.00 

Ag 

+0.04 

Steel 

-0.04 

Cu 

+  144 

Mg 

+0.04 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Yellow-green 

Cu 

Orange  deposit 

Mg 

No  change 

Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


3.21 

3.29 

3.32 

3.37 

3,40 


0.12 

0.85 

1.37 

2.08 

2.56 


3 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  L  var 


Breakpoint  Data 


Neut.  no.  48+  hr 

100°F  vis  48+ hr 


Test  Conditions 


Sample  temperature,  °F 

385 

Sample  vi  tume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  307-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-20  AT  385°F 


Vis, 

cs/10O°F 

100*F  Vis 
Increase, % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.48 

- 

3.25 

0.21 

16  hr 

14.28 

5.9 

3.37 

0.42 

24  hr 

14.43 

7.0 

3.40 

0.56 

40  hr 

14.63 

8.5 

3.44 

0.80 

48  hr 

14.73 

9.3 

3.46 

0.91 

2 

Metal  Specimen  Data 


Weight  change,  mg/cm2: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching. 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


+0  04 
+0.06 
+0.04 
-0.04 
+  1.50 
-0.08 


No  change 
L  tan 
L  brown 
Blue 

Tan  deposit 
No  change 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
L  var 


Breakpoint  Data 


Neut.  no. 
100*F  vu 


48+  hr 
48+  hr 


Test  Conditio  c- 


Sample  ten  -e,  ®F  385 
Sample  vol!  it,  ml  200 

Air  rate,  Uter/ht  10 

Condensate  return  Yes 
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TEST  NO.  307-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  38S°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss,  | 

wt%  | 

Initial 

13.04 

_ 

3.47 

0.24 

16  hr 

13.18 

1.1 

3.44 

1.46 

24  hr 

13.22 

1.4 

3.43 

1.54 

40  hr 

13.22 

1.4 

3.44 

2.19 

48  hr 

13.28 

1.8 

3.45 

2.50 

3 

Metal  Specimen  Data 


Weight  change,  mg/cm 2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Test  Cell  Data 


A1 

+0.06 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.04 

Centrifuge,  vo)  % 

None 

Ag 

0.00 

Steel 

+3.23 

Tube  deposits: 

Below  oil  level 

None 

Cu 

Mg 

+  1.76 
+0.02 

At  and  above  oil  level 

None 

Breakpoint  Data  | 

Al 

No  change 

Neut.  no. 

48+  hr 

Ti 

A  Q 

No  change 

L  brown 

L  tan  deposit 

100°F  vis 

48+  hr 

Steel 

Cu 

Mg 

Test  Conditions 

Black  deposit 

No  change 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  307-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  385°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

13.29 

- 

3.21 

0.00 

16  hr 

13.81 

3.9 

3.30 

0.21 

24  hr 

14.06 

5.8 

3.34 

0.39 

40  hr 

14.25 

7.2 

3.37 

0.66 

48  hr 

14.38 

8.2 

3.39 

0.79 

3 

Metal  Specimen  Data 

l  est  Cell  Data 

|  Weight  change,  mg/cm2:  Al 

+0.08 

Sludge  in  oil:  200-mesh  filter  None 

Ti 

+0.06 

Centrifuge,  vol  %  None 

Ag 

-0.02 

Steel  +2.82 

Tube  deposits:  Below  oil  level 

None 

Cu 

+2.29 

At  and  above  oil  level  None 

Mg 

0.00 

Breakpoint  Data 

Metal  discoloration,  deposits, 

pitting,  or  etching:  Al 

No  change 

Neut.  no.  48+  hr 

Ti 

1.  tan 

100°l  vis  48+  hr 

Ag 

L  yellow 

— 

Steel  Purple  deposit 

Test  Conditions 

Cu 

Orange  deposit 

Mg 

No  change 

Sample  temperature.  “F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  308-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-805  AT  385°F 


Vis, 


100*F  Vis 


Vis, 


Neut.  No., 


Oil  Loss, 


cs/100*F 


Increase,  % 


cslHO^V 


mg  XOH/g 


wt% 


Initial 

14.62 

16  hr 

15.06 

3.0 

24  hr 

15.16 

3.7 

40  hr 

15.26 

4.4 

48  hr 

15.46 

5.7 

3.76 

3.83 

3.83 

3.84 
3.89 


0.41 

1.65 

1.96 

2.82 

3.99 


4 


Metal  Specimen  Data 
Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

-0.04 

Ti 

-0.06 

Ag 

0.00 

Steel 

+0.04 

Cu 

+  1.44 

Mg 

+0.08 

A1 

L  yellow 

Ti 

L  yellow 

Ag 

Yellow 

Steel 

Green 

Cu 

Brown  deposit 

Mg 

L  brown 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Beiow  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no.  45  hr 

100°F  vis  48+  hi 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


None 

1.0 

L  var 
M  var 


TEST  NO.  308-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-806  AT  3<S5»F 


Via, 

ci/100*F 

10<J*F  Via 
Increase,  % 

Via, 

cs/210*F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

14.27 

— 

3.54 

0.45 

16  hr 

14.55 

2.0 

3.59 

1.03 

24  hr 

14.58 

2.2 

3.60 

1.39 

40  hr 

14.87 

4.2 

3.60 

2.74 

48  hr 

16.31 

14.3 

3.83 

9.00 

4 

Metal  Specimen  Data 


Weight  change,  mg/ cm* : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

-0.06 

Ti 

0.00 

Ag 

-0.08 

Steel 

0.00 

Cu 

-0.08 

Mg 

+0.04 

AI 

No  change 

Ti 

L  yellow 

Ag 

Yellow 

Steal 

Blue 

Cu 

Brown 

Mg 

No  change 

Test  Cell  Data 


Sludge  m  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 
M  var 


Breakpoint  Data 


Neut.  no. 
100*F  vis 


36  hr 
47  hr 


Test  Conditions 


Sample  temperature,  °F  385 

Sample  volume,  mi  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TfcSl  NO.  308-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-&07  AT  385+F 


Vis 

cj/100  F 

100*F  Vis 
Increase,  % 

Vis,. 
ci/210  F 

Neut.  No., 
mg  KOH/g 

Oil  Lost, 
wt  % 

Initial 

i  3.78 

- 

3.59 

0.34 

16  hr 

14.04 

1.9 

3.63 

1.19 

24  hr 

14.00 

1.6 

3.60 

1.43 

40  hr 

15.21 

10.4 

3.78 

9.41 

48  hr 

16.66 

20.9 

4.01 

15.79 

5 

Metal  Specimen  Data 


Test  Cel)  Data 


Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

-0.04 

Ti 

0.00 

Ag 

-0.08 

Steel 

0.00 

Cu 

-0.75 

Mg 

-0.04 

A1 

No  change 

Ti 

L  yellow 

Ag 

Yellow 

Steel 

Blue 

Cu 

M  pitting 

Mg 

L  brown 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

Trace 

None 

Mvar 


Breakpoint  Data 


Neut.  no. 
100  F  vis 


28  hr 
38  hr 


Test  Conditions 


Sample  temperature,  F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  308-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-800  AT  38S°F 


Vis, 

cs/100° 


100*F  Vis 
Increase,  % 


Vis, 

cs/210*F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Initial 
16  hr 
|24  hr 
140  hr 
148  hr 


13  38 
13.69 
13.76 
13.88 
15.19 


2.3 

2.8 

3.7 

13.5 


3.39 
3.42 
3.44 
3  46 
3.65 


0.39 

0.38 

1.12 

1.74 

7.68 


Metai  Specimen  Data 


1  est  Cell  Data 


Weight  change,  mg/cm* : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A) 

0.00 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

Trace 

Ag 

-0.06 

Steel 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

+  1.89 

At  and  above  oil  level 

L  var 

Mg 

+0.06 

Breakpoint  Data 

Al 

No  change 

Neut.  no. 

40  hr 

Ti 

L  yellow 

100*F  vis 

43  hr 

Ag 

Yellow 

Steel 

Blue 

Test  Conditions 

Cu 

Brown  deposit 

Mg 

No  change 

Sample  temperature,  F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  308-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-809  AT  385°F 


Vi». 

cs/100®F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210®F 

Neut.  No., 
mg  KOK/g 

Oil  Loss, 
wt  % 

Initial 

13.37 

._ 

3.35 

0.36 

16  hr 

13.69 

2.4 

3.41 

0.99 

24  hr 

13.76 

2.9 

3.43 

1.13 

40  hr 

13.91 

4.0 

3.45 

1.67 

48  hr 

15.19 

13.6 

3.64 

7.05 

3 

Metal  Specimen  Data 


Tut  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Ai 

Ti 

Ag 

Steel 

Cu 

Mir 

-0.02 

0.00 

-0.08 

+0.06 

+2.47 

1.A  fU 

Sludge  in  oil: 

Tube  deposits: 

200-mesh  filter 
Centrifuge,  vol  % 

Below  oil  level 

At  and  above  oil  level 

None 

Trace 

None 
L  var 

mg 

Breakpoint  Data 

Al 

Ti 

Ag 

Steel 

Cu 

Mg 

No  change 

L  yellow 

Neut.  no. 

100°F  vis 

40  hr 

43  hr 

YeUOW 

Blue 

Test  Conditions 

Brown  deposit 

No  change 

Sample  temperature,  °F  385 

Sample  volume,  ml  700 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  308-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-810  AT  385°F 


Vis, 

cs/100®F 

100®F  Vis 
Increase,  % 

Vis, 

cs/210*F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

13.89 

- 

3.65 

0.32 

KOMI 

14.08 

1.4 

3.67 

0.98 

14.13 

1.7 

3.66 

1.16 

15.10 

8.7 

3.79 

9.21 

ull_ 

16.39 

18.0 

3  98 

15,87 

5 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-0.04 

Ti 

0.00 

Ag 

-0.08 

Steel 

+0.12 

Cu 

-0.83 

Mg 

-0.12 

Al 

L  brown 

Ti 

L  yellow 

Ag 

Yellow 

Steel 

Blue 

Cu 

M  pitting 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

Trace 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

M  var 

|  Breakpoint  Data 

Neut.  no. 

30  hr 

100®F  vis 

40  hr 

Test  Conditions 


Simple  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

174 


! 

!  I 


4 


TEST  NO.  303-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-7725  AT  385°F 


1 

Vis, 

cs/100*F 

100"F  Vis 
Increaso,  % 

Vis, 

c;/210°F 

Neat.  No., 
mg  KQH/g 

Oil  Loss, 
wt% 

l 

Initial 

13.6’ 

3.54 

0.50 

\ 

16  hr 

n.87 

1.5 

3.56 

1.00 

V 

24  hr 

14.24 

4.2 

3.58 

3.34 

* 

40  hr 

17.69 

29.4 

4.12 

1$  86 

4 

43  hr 

19.79 

44.8 

4.46 

22.5 

7 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


-0.04 

0.00 

-0.04 

+0.04 

-1.97 

-0.10 


No  change 
L  yellow 
Yellow 
Blue 

M  pitting  &  L 
No  change 


Test  Cell  Data 


Sludge  in  oil: 


200-meth  fll  er 
Centrifuge,  vol  % 


Tube  deposit*:  Below  oil  level 

At  and  above  oil  level 


Trace 

Trace 

None 
M  var 


Breakpoint  Data 


Neut.  no. 
100*F  vis 


17  hr 
28  hr 


Test  Conditions 


ctArtr 


Sample  temperature,  F  385 

Sample  volume,  mi  200 

Air  rate,  Uter/hr  10 

Condensate  return  Yes 


TEST  NO.  309-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  644°F 


Vis, 

cs/10O°F 

0»'F  Vis 
Increase,  % 

Vis, 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

354.5 

.. 

12.88 

0.00 

16  hr 

1.173 

231 

22.09 

0.19 

24  hr 

2,788 

686 

32.94 

0.40 

40  hr 

26,106 

7,264 

93.80 

0.40 

48  hr 

147,438 

41,490 

220.0 

0.38 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

T: 

+002 

Ag 

-0.47 

Steel 

+0.16 

Cu 

-0.34 

Mg 

+0.16 

Al 

No  change 

Ti 

Blue 

Ag 

L  etching 

Steel 

Black 

Cu 

L  etching 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  tiller 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 


L  var 
M  var 


Test  Conditions 


Sample  temperature,  °F  644 

Sample  volume,  ml  209 

Air  rate.  Uter/hr  10 

Condensate  return  Yes 
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TEST  NO.  309-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  644°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/2IO“F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt '% 

Initial 

354.5 

— 

12.88 

0.00 

16  hr 

1,085 

206 

21.26 

0.25 

24  hr 

2,346 

562 

38.38 

0.24 

40  hr 

15,175 

4,181 

73.04 

0.32 

48  hr 

$8,334 

16,355 

142.0 

0.35 

1 _ 

4 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/emJ : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 

0.00 

0.00 

-0.67 

+0.20 

-0.83 

-0.22 

Sludge  in  oil:  200-mesh  Alter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

None 

L  var 

M  var 

Al 

No  change 

Blue 

Test  Conditions 

Ti 

Sample  temperature,  °F 

644 

Ag 

L  etching 

Sample  volume,  ml 

200 

Steel 

Black  deposit 

Air  rate,  liter/hr 

10 

Cu 

Mg 

L  pitting  &  etching 

L  etching 

Condensate  return 

Yes 

TEST  NO  309-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  644°l 


Vis, 

cs/IO0°F 

100°l  Vis 

Increase,  % 

Vis, 

cs/210°r 

Neut.  No., 
mg  KOH/g 

Oil  L 
wt 

OSS, 

Initial 

357.6 

0.01 

16  hr 

412.3 

15.3 

1 

24  hr 

430.0 

20.2 

40  hr 

463.5 

29.6 

48  hr 

482.4 

_ J 

34  9 

BHi 

0  00 

4 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2: 

Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None 

Ti 

0.00 

C entrifuge,  vol  rA 

None 

Ag 

-0.14 

Steel 

+0  16 

Tube  deposits:  oil  level 

None 

Cu 

+0.24 

At  and  above  oil  level 

L  var 

Mg 

+0.04 

Metal  discoloration,  deposits. 

Test  Conditions 

nit  tin*  or  etchina: 

A! 

No  change 

Ti 

L  brown 

Sample  temperature,  °F 

644 

Ag 

Yellow 

Sample  volume,  ml 

200 

Steel 

Gray 

Air  rate,  litcr/hr 

10 

Cu 

Black  deposit 

Condensate  return 

Yes 

Mg 

Brown 

TE  ST  NO.  309-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  644°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

357.6 

_ 

13.02 

0.01 

16  hr 

412.2 

15.3 

13.84 

0.04 

24  hr 

430.4 

20.4 

14.08 

0.07 

40  hr 

466.0 

30.3 

14.55 

0.02 

48  hr 

486.0 

35.9 

14.88 

0.0! 

3 

Metal  Specimen  Data 

i  Test  Ceil  Data 

Weight  change,  mg/cm3 : 


Metal  discoloration,  deposits, 
pitting,  ot  etching: 


A) 

■H).02 

Sludge  in  oil:  200-mesh  fitter 

None 

Ti 

0.00 

CentrifUge,  vol  % 

None 

Ag 

-0.08 

Steel 

+0.20 

Tube  deposits:  Below  oil  level 

None 

Cu 

+0.16 

At  and  above  oil  level 

L  var 

Mg 

+0.06 

_ 

A1 

Nn  rhanop 

Test  Conditions 

Ti 

n u  viiuigc 

L  brown 

Sample  temperature,  °F 

644 

Ag 

Yellow. 

Sample  volume,  ml 

200 

Steel 

Gray  deposit 

Air  rate,  liter/hr 

10 

Cu 

Black 

Condensate  return 

Yes 

Mg 

Brown 

TEST  NO.  309-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1041<«)  AT  644°F 


Vis, 

cs/ioo-r 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss 
wt% 

Initial 

71.34 

_ 

6.88 

0.09 

16  hr 

98.64 

38.3 

8.03 

0.07 

24  hr 

112.1 

57.1 

8.54 

0.12 

40  hr 

145.5 

104 

9.66 

0.18 

48  hr 

164.1 

130 

10.23 

0.14 

2 

Metal  Specimen  Data 

I  Test  Cel!  Data 

Weight  change,  mg/ cm 2 : 


Meta*  discoloration,  deposits, 
pitting,  or  etching: 


At 

Ti 

Ag 

Steel 

Cu 

Mg 

+0.04 

+0.02 

-0.26 

-0.45 

-4.42 

-0.37 

Sludge  in  oil:  200-mesh  filter 
CentrifUge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Trace 

0.8 

L  var 
M  var 

Al 

Test  Conditions 

Ti 

L  brown 

Sample  temperature,  °F 

644 

Ag 

!  etching 

Sample  volume,  ml 

200 

Steel 

L  etching 

Air  rate,  Uter/hr 

10 

Cu 

Mg 

M  pitting  A  L  etching 

L  etching 

Condensate  return 

Yes 

(a)  Blend  ( 1 : 1 )  of  044-20  and  0-67-1 . 


177 


TEST  310-1.  RESULTS  Ol  REFLUX  OXIDATION-CORROSION  TEST  ON  M-I04l<»*  AT  608°  1 


Vis. 

cs/IOO°E 

100°E  Vis 
Increase, 

Vis. 

cs/7 10°l 

Neul.  No., 
mg  KOH/g 

Oil  Loss, 

wt  'X 

Initial 

71.34 

wmam 

0.09 

16  hr 

80.87 

13.4 

0.00 

24  hr 

82.90 

16.2 

0.02 

40  hi 

85.30 

19.6 

0.03 

48  hr 

86.50 

21.2 

■■ 

0.02 

1 

|  Meta*  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cmJ :  Al 

0.00 

Sludge  in  oil:  200-mexh  filter 

Trace 

Ti 

-0.02 

Ceniiiluge,  voi  '!< 

Trace 

Ag 

-034 

Steel 

-0.16 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-4.KS 

At  and  above  oil  level 

L  var 

Mg 

-0.02 

Metal  discoloration,  deposits. 

No  change 

Test  Conditions 

pitting,  or  etching:  At 

Ti 

Yellow 

Sample  temperature,  °F  608 

Ag 

L  pitting 

Sample  volume,  ml  200 

Steel 

Black 

Air  rate,  liter/hr  10 

Cu 

L  pitting  &  H  etchinj 

Condensate  return  Yes 

Mg 

No  change 

(a)  Blend  (1:1)  of  044-20  and  0-67-1. 


TEST  NO  312-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-2  AT  392°E 


Vis. 

cs/IOO°E 

100°E  Vis 
Increase/? 

Vis. 

i  s/210°l 

Neut.  No., 
mg  KOII/g 

Oil  Loss. 
m ' 

Initial 

27  41 

- 

5  04 

24  hr 

30.75 

12.2 

5  43 

40  hr 

31.36 

14  4 

5.52 

48  hr 

31.68 

15.6 

5.55 

0.54 

64  hi 

32.23 

176 

5  65 

0.59 

72  hr 

32.51 

18.0 

5.65 

0.55 

5 

Metal  Specimen  Data 


Weight  change,  mg/cm1 : 

Al 

000 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

+0.02 

Centrifuge,  vol  % 

None 

Ag 

-0.02 

Steel 

0.00 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-004 

At  and  above  oil  level 

1  vai 

Mg 

0.00 

Breakpoint  Data 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ncul.  no. 

72+  hr 

Ti 

L  yellow 

IO0°l  vis 

72+  hr 

Ag 

L  yellow 

Steel 

Blue 

Test  Conditions 

Cu 

Blue-red 

Mg 

No  change 

Sample  temperature,  F 

392 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

Test  Cell  Data 


TEST  NO.  312-2.  RESULTS  OF  REFLUX  OXIDATSON-CORROSION  TEST  ON  0-67  3  AT  392°F 


Vis, 

cs/100*F 

100*F  Vis 
Increase,  % 

Vis, 

cs/210*F 

Neut.  No., 
mg  KOH/g 

12.77 

3.13 

0.24 

13.70 

7.3 

3.27 

1.28 

13.93 

9.1 

3.31 

1.28 

14.02 

9,« 

3.32 

1.19 

14.19 

111 

3.36 

1.38 

14.24 

11.5 

3.36 

1  81 

Oil  Lost, 
wt  % 


TEST  NO  312-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0^7  7  AT  392°F 


Vis, 

100*F  Vis 

Vis, 

cs/100°F 

Increase,  % 

cs/2!0*F 

Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wl  % 


Metal  Specimen  Data 

Weight  change,  mg/cm1 

Al 

0.00 

Ti 

+0.04 

Ag 

0  00 

Steel 

0.00 

Cu 

-3  65 

Mg 

-14.4 

Metal  discoloration,  deposits. 

pitting,  or  etching. 

Al 

L  yellow 

Ti 

L  green 

Ag 

Y  ellow 

Steel 

Green 

Cu 

M  etching 

Mg 

H  pitting  A  etching 

Test  Cell  Data 


Sludge  in  oil:  200  mesh  filler 

Centrifuge,  vol  % 

Tube  deposits:  Relow  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut  .no.  19  hr 

100*1  vis  41  hr 


Test  Conditions 


Sample  temperature, 

Sample  volume,  ml  200 

Air  rate,  liter/hi  10 

Condensate  return  Yet 


L  vat 

M  vai  &  L  carbon 


TEST  NO.  312-4.  RESULTS  OF  REFLUX  OXIDATION  CORROSION  TEST  ON  0-67-9  AT  392°F 


cs/210“F 


Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

0.04 

1.37 

i.63 

2.74 

12.28 

16.98 

6 

est  Cell  Data 


Weight  change,  mg/cm3 : 

A1 

-0.04 

Ti 

+0.04 

Ag 

-0.06 

Steel 

-0.04 

Cu 

-0.47 

Mg 

-0.04 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  ysDow 

Ti 

Purple 

Ag 

Yellow 

Steel 

Blue 

Cu 

L  pitting 

Mg 

No  change 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

1 

L  var  j 

M  &  H  var! 

1 

reakpoint  Data 


Neut.  no. 

44  hr 

100*F  vis 

S3  hr 

est  Conditions 


Sample  temperature,  *F 

392 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  312-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1 1  AT  329*F 


Vi*, 

cs/100°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/2lO°F 


Neut.  No.. 

mg  KOH/g 


Oil  Loss, 
wt% 


Initial 

13.26 

24  hr 

14.24 

40  hr 

14.48 

48  hr 

14.61 

64  hr 

14.88 

72  hr 

IS.01 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm> : 

Al 

0  00 

Ti 

0.00 

Ag 

-0.02 

Steel 

0.00 

Cu 

-002 

Mg 

-0.04 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

L.  yellow 

Ag 

No  change 

Steel 

Green 

Cu 

Yellow 

Mg 

No  change 

Sludge  in  oil : 

200-mesh  filter 
Centrifuge,  vol  9?. 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Breakpoint  Data 


Test  Conditions 


Sample  temperature.  °F 

392 

Sample  volume,  ml 

200 

Air  rare,  liter /hr 

10 

Condensate  return 

Yes 

vu, 

cs/100:T 


100°f  Vis 
! nervate,  % 


Vit, 

cs/210*F 


Nto»i.  No., 
mg  KOK/g 


Oil  Low. 
wt  % 


Initial 

12.92 

— 

3.15 

24  hr 

13.96 

8.0 

3.32 

40  hr 

14.13 

94 

3.33 

48  hr 

14.24 

10.2 

3.36 

64  hi 

14.41 

11.5 

3.38 

72  hr 

14.49 

12.2 

3.41 

3 


Metal  Specimen  Data 

Weight  change,  mg/ cm2 :  A)  0.00 

Ti  -0.08 

Ag  -0.04 

Steel  0.00 
Cu  -0.06 

Mg  -0.02 

Metal  discoloration,  deposits, 

pitting,  or  etching:  A1  No  change 

Ti  L  yellow 

Ag  No  change 

Steed  Blue-green 

Cu  YeQow 

Mg  No  change 


Test  Cell  Data 

Sludge  in  oS: 

200-mesh  fBter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Breakpoint  Data 


Neut.  no.  72+  hr 

100*F  vis  72+  hr 

Test  Conditions 

Sample  temperature,  *F 

392 

Sample  volume,  ml 

200 

Air  rate,  liter /hr 

10 

Condensate  return 

Yes 

TEST  NO  312-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  392*F 


Vis, 

10P*F  Vis 

Vis, 

Neut.  No., 

cs/100*F 

Increase,  % 

cs/210*F 

Mg  KOH/g 

Initial 

13.04 

- 

3.47 

0.24 

24  hr 

13.22 

1.4 

3.44 

2.27 

40  hr 

13.29 

1.9 

3.44 

2.87 

48  hr 

13.70 

5.1 

3.47 

634 

64  hr 

17.74 

36.0 

4.06 

23.9 

72  hr 

20.82 

59.7 

4.51 

33.3 

Metal  Specimen  Data 


Test  Cell  Data 


Ofl  Loss, 
wt  % 


Weight  charge,  mg/cm1 : 

Ai 

000 

Ti 

-0.06 

Ag 

-0.10 

Steel 

0.00 

Cu 

-0.30 

M  i 

-3.83 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  yellow 

Ag 

L  brown 

Steel 

Purple 

Cu 

L  etching 

Mg 

M  pitting 

i 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Breakpoint  Dau 

Neut.  no.  40  hr 

100*F  vis  53  hr 

1 

Test  Conditions 

Sample  temperature,  *F 

392 

Sample  volume  ml 

200 

Air  rate,  Uf+r/hr 

10 

Condensate  return 

Yes 

TEST  NO  312-8.  RF.SIJLTS  OK  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  392°l 


Weight  change.  mg/cmJ: 

Al 

-0.02 

Ti 

-0.02 

Ag 

-004 

Steel 

0.00 

Cu 

-0.04 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  yellow 

Ag 

L  yellow 

Steel 

Purple-yellow 

Cu 

Red -green 

Mg 

No  change 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

L  var 

At  and  above  oil  level 

None 

Breakpoint  Data 

EaSBHHI 

Test  Conditions 


Sample  temperature,  °1 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


392 

200 

10 

Yes 


TISI  NO.  313-1  RFSULTSOI  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-20  AT  608°F 


Vis. 

vs/ 1 00°F 

100°F  Vis 
Increase, ' 

Vis. 

cs/2 10"F 

Ncut  No  , 
mg  KOH/g 

Oil  Loss, 
wt 

Imtial 

4.08 

0.10 

.  72  hr 

S3K-?-. 

27.4 

4  71 

0.1  1 

120  hr 

48  1 

3  1  1 

009 

168  hr 

mmm 

66  3 

5  4  3 

0,09 

i 

Metal  Specimen  Data 


l  est  Ceil  Data 


Weight  change,  mg/cm  J 


Metal  discoloration,  deposits 
pitting,  oi  etching 


A1 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

It 

Ag 

Steel 

,'u 

Mg 


-0  14 
♦0.06 
-S  38 
-  0  06 
-27  4 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  "f  Trace 

Tube  deposits:  Below  oil  level  I  var 

At  and  above  oil  level  I  var 


Lest  Conditions 


mown 

1  yellow-blue 

Sample  temperature,  °! 

608 

M  eli  hmg 

Sample  volume,  ml 

200 

(Tree  n  red 

Air  rale,  htcr/hr 

10 

H  cU  lung  A  pitting 

(ondtnsuJc  return 

Yes 

1 1ST  NO  .114-1  R!  SOI  IS  ()l  Rl  I  1  TJX  OXIDATION-CORROSION  TEST  ON  0-64-2  AT  40l°l 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

Al 

0.00 

It 

OHO 

Ag 

+0.04 

Steel 

+  0.06 

(u 

0.00 

Mg 

0.00 

Metal  discoloration,  deposits. 

pitting,  or  etching 

Al 

No  change 

li 

1  Nnwn 

Ag 

1  yellow 

Steel 

Blue-green 

Cu 

Orange 

Mb 

No  change 

Test  Conditions 


Sample  temperature.  °l 
Sample  volume  ml 
Air  rate,  liter/hr 
Condensate  return 


M  SI  NO  .114-2  KISU  ISOI  Rl  I  !  I'X  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  4 ( >1 0 1 


lOtri  Vis 
I  nerease. '  • 


V  is, 

cs/210°l 


Neut.  No., 
mg  kOH/g 


Oil  I  oss. 
wt  •< 


Metal  Spot  linen  Data 


Weight  1  liailgc.  Ilig  clli- 


Vlel.il  ills,  tiloralion.  deposits 
111111!.'  iii  eli  lime 


lllai  k  Prow  n  ileposit 
III. u  k  Prow  ■>  deposit 
lllai  k  Prow  n  deposit 
UI.P  k-Prow  n  deposit 
I  celling 

lllai  k  Prow  n  deposit 


lest  Cel!  Data 


Sludge  in  oil  200-mes‘t  litter 
t  entrifuge  sol  . 

1  ilia-  deposits  Helovs  oil  level 

At  and  altove  oil  level 


Breakpoint  Data 


Neill  no  41  In 

Itttl'T  vis  >2  lit 


I  st  (  ondtliotts 


Sample  tempetaluie.  I  4(11 

Sample  volume,  till  211(1 

Air  rate,  liter  hr  III 

<  ondensuie  tettitn  V  e» 


II  ear 

II  v  at  A  I  i  arPon 


TEST  NO.  314-3  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-21  AT  401°F 


Vis, 

cs/100°F 

100®F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

15.11 

3.76 

■ 

15. 11 

0.0 

3.69 

-  ■ 

15.72 

4.0 

368 

17.41 

15.2 

3.91 

46.3 

4.66 

17.80 

65.1 

5.08 

21.7 

Metal  Specimen  Data 

Weight  change,  mg/cm1 : 

Al 

-0.04 

Ti 

+0.02 

Ag 

0.00 

Steel 

+0.04 

Cu 

-0.36 

Mg 

-0.16 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

Blue 

Ag 

L  yellow 

Steel 

Green 

Cu 

L  etching 

Mg 

L  yellow 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

M  var 

Breakpoint  Data 

Neut.  no. 

18  hr 

100°F  vis 

40  hr 

Test  Conditions 

Sample  temperature,  °F 

Sample  volume,  ml 

Air  rate,  liter/hr 

Condensate  return 

Yes 

RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  401®F 


100*F  Vis 
Increase,  % 


Vis, 

cs/210®F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cmJ : 

Al 

-0.04 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.08 

Cu 

+0.06 

Mg 

-0.04 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Brown 

Cu 

Orange-brown 

Mg 

No  change 

j  Test  Cel!  Data 

Sludge  in  oil: 

'•  200-mesh  filter 

None 

' 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

J  Breakpoint  Data 

Neut  no. 

56  hr 

100°l  vis 

56  hr 

|  Test  Conditions 

Sample  temperature.  °l 

401 

Sample  volume,  ml 

200 

Air  rate,  iiter/hr 

10 

Condensate  return 

Yes 

'i 


f 

l 


i 

i 

t 


TEST  NO.  314-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  1 KST  ON  0-67-9  AT  401°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Lots, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

14.87 

14.75 

15.44 

17.24 

3.93 

22.57 

4.74 

72  hr 

25.87 

5.26 

22.6 

6 

|  Metal  Specimen  Data 

Test  Ceil  Data 

1  Weight  change,  mg/cm2:  A1 

0.00 

1  Sludge  in  oil:  200-mcsh  filter 

None 

Ti 

0.00 

Centrifuge,  vol  % 

None 

Ag 

0.00 

Steel  0,00 

Tube  deposits:  Bdow  oil  level 

L  var 

Cu 

-0.59 

At  and  above  oil  level  L  &  M  varl 

Mg 

-0.08 

breakpoint  Data 

pitting,  or  etching:  A1 

No  change 

Neut.  no. 

33  hr 

Ti 

Blue 

100*F  vis 

40  hr 

Ag 

L  yellow 

Steel  Green 

u  est  Conditions 

Cu 

L  etching 

Mg 

L  yellow 

Sample  temperature,  F  401 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 

TEST  NO.  314  6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-11  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOIi/g 

Oil  Loss, 
wt  % 

Initial 

13.26 

3.21 

0.05 

24  hr 

14.42 

8.7 

3.38 

1.32 

40  hr 

14.77 

11.4 

3,45 

1  32 

48  hr 

15.02 

13.3 

3.49 

2  12 

64  hr 

19.84 

49.6 

4.13 

9.46 

72  hr 

22.90 

72.7 

4.53 

11.88 

5 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

-0.06 

Ti 

0.00 

4g 

+0.02 

S’cel 

0.00 

Cu 

0.00 

Mg 

-0.06 

Al 

No  change 

Ti 

No  change 

Ag 

L  yellow 

Steel 

Yellow 

Cu 

Yellow 

Mg 

No  change 

Sludge  in  oil: 


200-mesh  filter 
Certrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

None 


Breakpoint  Data 


Neut.  no. 
100°F  vis 


46  hr 
54  hr 


Test  Conditions 


Sample  temperature.  °F  401 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO  314-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-57-20  AT  401°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/100°F 

Increase,  % 

cs/210°F 

mg  XOH/g 

wt  % 

Metal  Specimen  Data 


Weight  change,  mg/cm1 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


No  change 
L  brown 
L  yellow 
Blue 
Brown 
No  change 


Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

Trace 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Breakpoint  Data 


Neut.  no. 

55  hr 

100°F  vis 

61  hr 

Test  Conditions 


Sample  temperature,  °F 

401 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  314-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-68-1  AT  401»F 


100°F  Vis 
Increase,  % 


Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Metal  Specimen  Data 

Weight  change,  mg/cm1 : 

A) 

0.00 

Ti 

0.00 

Ag 

>0.06 

Steel 

>012 

Cu 

-0.10 

Mg 

0.00 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Red-yellow 

Cu 

Red -green 

Mg 

No  change 

Test  Cell  Data 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Breakpoint  Data 


Neut.  no. 

66  hr 

100°F  vis 

71  hr 

Sample  temperature,  °F 

401 

Sample  volume,  m! 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 
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TEST  NO.  315-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1051<*)  AT  385®F 


Vis, 

cs/100°F 

100"F  Vis 
Increase.  % 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Lou. 
wtS 

Initial 

13.81 

- 

3.38 

0.08 

16  hr 

14.29 

3.5 

3.47 

0.42 

24  hr 

14.41 

4.3 

3.47 

0.52 

40  hr 

14.51 

5.1 

3.49 

0.69 

48  hr 

14.55 

_ 

5.4 

3.50 

0.85 

Metal  Specimen  Data 

Weight  change,  mg/cm  J: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Ti 

+0.04 

Ag 

0.00 

Steel 

+0.04 

Cu 

-0.04 

Mg 

-0.06 

Al 

No  change 

Ti 

L  tan 

Ag 

No  change 

Steel 

Blue 

Cu 

Yellow-orange 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  None 


Breakpoint  data 


Neut.  no. 
1006F  vis 


48+  hr 
48+  hr 


Test  Conditions 


Sample  temperature,  "F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


(a)  Blend  ( 1: 1 : 1)  of  0-67-9,  0-67-11,  and  0-67-20. 


TEST  NO.  315-2  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-1052(4)  AT  385“F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis. 

cs/210°F 

Neut.  No. 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.58 

- 

3.41 

0  16 

16  hr 

14.02 

3.2 

3.46 

0.49 

24  hr 

14.06 

3.5 

3  44 

0.70 

40  hr 

14.20 

4  6 

3.47 

1.17 

48  hr 

14.24 

4.9 

3.45 

1.46 

2 

Metal  Specimen  Data 

Weight  change,  mg/cm1: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

+0  02 

Ti 

0.00 

Ag 

0  00 

Steel 

0.00 

Cu 

0  18 

Mg 

-008 

Al 

No  change 

Ti 

1  tan 

Ag 

1  brown 

Steel 

Purple 

Cu 

Brown 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

None 


"Breakpoint  Data 


Neut  no. 
I00°1  vis 


48+  hr 
48+  hr 


I  cst  Conditions 


Sample  temperature,  F  385 

Sample  volume,  ml  200 

Air  talc.  Iiter/hr  10 

(  ondensate  return  Yes 


(a I  lllend  t  I  I  I  l)  of  0-67-9,  0-67-1 1, 0-67  20,  and  0-67-24 
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TEST  NO  315-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  M-10S3<a)  AT  385°F 


Vis, 

cs/IOO°F 

100°F  Vis 
Increase.  % 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.71 

_ 

3.34 

0.12 

16  hr 

14.28 

4.2 

3.44 

0.32 

24  hr 

14.36 

4.7 

3.44 

0.43 

40  hr 

14.50 

5.8 

3  39 

0.62 

48  hr 

14.57 

6  3 

3.47 

0.82 

3 

Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

Ti 

-0.02 

Ag 

0.00 

Steel 

0.00 

Cu 

-0.10 

Mg 

-0.02 

Al 

No  change 

Ti 

L  tan 

Ag 

No  change 

Steel 

Blue 

Cu 

Orange 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil  : 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

|  Breakpoint  Data  j 

Neut.  no. 

48+  hr 

100“F  vis 

48+  hr 

Test  Conditions  | 

Sample  temperature,  F 
Sample  volume,  ml 
Air  rate,  litcr/hr 
Condensate  return 


385 

200 

10 

Yes 


(a)  Blend  ( 1 : 1 : 1 : 1 )  of  0-67-9,  0-67- 1 1 .  0-67-20.  and  0-68- 1 


TEST  NO.  316-1  RESULT  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  644°F 


Vis, 

cs/100°F 

100°F  Vis 

Increase,  % 

Vis. 

cs/2 10°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

354.5 

_ 

12.88 

0.00 

16  hr 

1,023 

189 

21.10 

0.16 

24  hr 

2.179 

515 

28.95 

0.26 

40  hr 

12.468 

3517 

66.55 

(a) 

48  hr 

Semisolid 

- 

121.1 

0.34 

4 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

-0.02 

Ti 

-0.04 

Ag 

-0.67 

Steel 

+0.02 

Cu 

-1.52 

Mg 

-0.06 

Al 

No  change 

Ti 

Blue 

Ag 

L.  etching 

Steel 

Black 

Cu 

L  etching 

Mg 

Gray 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol '? 


None 

None 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 
M  var 


Test  Conditions 


Sample  temperature,  “I 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


644 

200 

10 

Yes 


fa)  Sample  lost  in  handling. 


188 


T 


n 

li  ; 


-1EST  NO.  317-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-62-25  AT  428°F 


Vi«, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Lou, 

cs/IOO°F 

Increase,  % 

cs/2l0°F 

mg  KOH/g 

wt% 

Initial 

15.56 

3.52 

0.06 

16  hr 

17.03 

9.4 

3.74 

1.18 

24  hr 

18.40 

18.3 

3.88 

2.81 

40  hr 

22.57 

45.1 

4.51 

7.20 

48  hr 

25.36 

63.0 

4.89 

11.60 

6 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2:  A1  +0.12 

Sludge  in  oil:  200-mesh  filter  Trace 

Ti 

+0.08 

Centrifuge*  vol  %  None  1 

Ag  +0.08 

Steel  +0.02 

Tube  deposits:  Below  oil  level  None  1 

Cu  1.05 

At  and  above  oil  level  None  I 

Mg 

Metal  discoloration,  deposits, 

Test  Conditions 

nittins.  or  etchina:  A 

Ti 

L  brown 

Sample  temperature,  °F 

428 

Ag  L  yellow 

Sample  volume,  ml 

200 

Steel  Yellow-green 

Air  rate,  liter/hr 

10 

Cu  L  pitting 

Condensate  return 

Yes 

Mg 

_ 

f 

\ 

! 


TEST  NO.  317-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-61-17  AT  428°F 


Vis, 

cs/100°F 

100°1  Vis 

Increase. 't 

Vis. 

os/2  10°  1 

Neut.  No., 
mg  KOtl/g 

Oil  Loss, 

Wt  T 

3.57 

0.04 

K: '  V 

12.3 

3.84 

0.83 

14.7 

3.89 

0.99 

mBmm 

20.1 

4.01 

2.13 

■ill  HI 

WBM 

26.6 

4.17 

4.93 

1 

|  Metal  Specimen  Data 

Test  Cell  Data  J 

S  Weight  change ,  rog/cm*  : 

Al 

+0.06 

Sludge  in  oil:  200-mesh  filter 

Trace 

ri 

0  00 

Centrifuge,  vol '? 

None 

Ag 

+0  18 

Steel 

+0  18 

Tube  deposits;  Below  oil  level 

None 

Cu 

0.24 

At  »nd  above  oil  level  L  var  1 

Mg 

Metal  discoloration,  deposits, 

Test  Conditions 

mttintt.  or  etchins: 

Al 

l  brown 

Ti 

L  brown 

Sample  temperature.  °F 

428 

Ag 

L  yellow 

Sample  volume,  ml 

200 

Steel 

Blue 

Air  rate,  liter/hr 

10 

Cu 

L  pitting 

Condensate  return 

Yes 

Mg 

189 


TI  ST  NO.  J17-3  RESULTS  Oi  REILUX  OXIDATION-CORROSION  TEST  ON  0-65-33  AT  42K°F 


!00°l-  Vis 
Increase.  '< 


Initial 

16 

hr 

24 

hr 

40 

hr 

48 

hr 

Vis. 

cs/210°L 


Neut.  No., 

mg  KOH/g 


Oil  Loss 

wl  '>■ 


Metal  Specimen  Data 

Weight  change,  mg/cm J:  Al 

+0.16 

Ti 

+0.08 

Ag 

+0.24 

Steel 

+0.16 

Cu 

1 3.5 

Mg 

Metal  discoloration,  deposit.:. 

pitting,  or  etching:  Al 

No  change 

Ti 

L  brown 

Ag 

L  gray  deposit 

Steel 

Blue-green 

Cli 

L  pitting  &  H  etching 

Mg 

- 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

Trace 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Test  Conditions 

Sample  temperature,  °F 

428 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

I  I  ST  NO.  317-4.  RI  Sl'l  TS  OI  Rl  1  LI  X  OXIDATION-CORROSION  TLST  ON  0-64-1  AT  428°l 


Vis. 

cn/IOIH 


Ini 

li.il 

Ih 

It: 

24 

hr 

411 

hr 

4.K 

In 

Met.il  Spec  ink  n  Data 


Weigh!  change.  mg/cm2. 


Mclal  discoloration.  deposits, 
pilling,  or  culling 


lotrr  Vis 

Increase.  ■ 


Al 

+  018 

li 

0  04 

\g 

♦  Oil 

Steel 

♦  0|6 

Cu 

6  25 

Mg 

\l 

No  c  hangc 

li 

1  blown 

Ag 

No  ,  hange 

Sled 

Bins 

<  it 

I  etching  & 

Mg 

Vis. 

Ncul  No 

es  210"! 

mg  KOII  g 

Oil  Loss, 
w  t  ' 


Test  Cell  Data 

Sludge  in  oil: 

200-mesli  filter 

None 

Centrifuge,  vol 

Noiu 

Tube  OepoMis: 

Below  oil  level 

None 

Al  and  above  oil  level 

1  A.  M  vat 

I  Ti‘\t  Conditions 

Sample  temperature.  Jl 

428 

Sample  volume,  ml 

200 

Air  rale.  lucr/hr 

lo 

Condensate  return 

Yes 

5Til 


vfaits*. 


TEST  NO.  317-5.  RESULTS  Ol  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-2  AT  428°F 


Vis, 

cs/100°F 

100°E  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Lota, 
wt% 

Initial 

mgSEtm 

5.08 

16  hr 

14.4 

5.54 

0.94 

24  hr 

32.44 

18.0 

5.65 

1.29 

40  hr 

34.74 

26.3 

5.90 

2.40 

48  hr 

36.49 

32.7 

6.10 

4.28 

3 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

+0.14 

Ti 

-0.06 

Ag 

+0.16 

Steel 

+0.12 

Cu 

-0  14 

Mg 

- 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Green 

Cu 

Orange 

Mg 

- 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Belov  oil  level 

At  and  above  oil  level 


None 

None 

None 

Lvar 


Test  Conditions 


Sample  temperature,  °F  428 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  3 1 7-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-7  AT  428°F 


Vis. 

cs/IOO°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/» 

Oil  Loss, 
wt  % 

■ffPSNj 

■ESI 

_ 

6.03 

0.25 

■ 

23.1 

6.79 

0.90 

■  ■’ 

35  3 

7.09 

0.99 

■ 

84.4 

8.77 

2.25 

BE  Hi 

WmSSMM 

■ 

210 

10.87 

3.86 

4 

|  Metal  Specimen  Data 

Test  Cell  Data  f 

1  Weight  change,  mg/cm2  : 

Al 

+0.06 

Sludge  in  oil  200-mesh  filter 

None 

Ti 

+0.12 

Centrifuge,  vol  % 

None 

Ag 

+0.16 

Steel 

+0.14 

Tvibe  deposits:  Below  oil  level 

None 

Cu 

5.54 

At  and  above  oil  level  None  1 

Mg 

Metal  discoloration,  deposits. 

Test  Conditions 

Al 

No  change 

Ti 

L  brown 

Sample  temperature,  °F 

428 

Ag 

No  change 

Sample  volume,  ml 

200 

Steel 

Blue 

Au  rate,  liter/hr 

10 

Cu  L  pitting  &  etching  Condensate  return  Yes 

Mg  | 


TEST  NO.  317-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  064-13  AT  428°F 


Viv 

IOO°F  Vis 

Vis, 

Neut.  No.. 

Oil  Loss, 

cs/IOO°F 

Increase.  % 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

. 

ain 

0.28 

16  hr 

.'v'' 

9.0 

. . 

0.51 

24  hr 

31.89 

12.2 

5.78 

0.83 

40  hr 

34.73 

22.2 

6.13 

3.07 

48  hr 

36.38 

26.0 

_ 

6.33 

7.51 

4 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm1:  A1  0.00 

Sludge  in  oil:  200-mesh  filter  Trace  1 

Ti 

♦0.12 

Centrifuge,  vol  %  Trace  1 

Ag  -0.10 

Steel  +0. 1 2 

Tube  deposits:  Below  oil  level  None  1 

Cu  -2.17 

At  and  above  oil  level  None  1 

Mg 

Metal  discoloration,  deposits, 

Test  Conditions 

oittine.  or  etchina:  A 

Ti 

L  green 

Sample  temperature,  °F 

428 

Ag  Brown 

Sample  volume,  ml 

200 

Steel  Blue-green 

Air  rate,  liter/hr 

10 

Cu  M  etching 

Condensate  return 

Yes 

Mg 

TEST  NO.  3 1 7-8.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-16  AT  428°F 


ABB 

Vis, 

100°F  Vis 

Vis. 

Nent.  No., 

Oil  Loss. 

l 

cs/10O°F 

Increase.  1 

cs/210°E 

mg  KOH/g 

wt  % 

Initial 

26.69 

5  13 

0.20 

16  hr 

30  53 

14.4 

5.57 

148 

24  hr 

31.46 

17.9 

5.69 

1.87 

40  hr 

33.72 

26.3 

5.95 

3.23 

48  hr 

35.30 

32.30 

6.14 

5  80 

1 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/eni1 :  A 

♦0.02 

Sludge  in  oil:  200-mesh  filter  None 

Ti 

♦0.08 

Centnfuge.  vol  T  None  1 

Ag  +0.16 

Steel  +0  OK 

Tube  deposits:  Below  oil  level  None  1 

Cu  +0  10 

At  and  above  oil  level  l  var  1 

Mg 

_ 

Metal  discoloration,  deposits 

Test  Conditons 

Ti 

l  brown 

Sample  temperature.  °F 

428 

Ag  L  brown 

Sample 

volume,  ml 

200 

Steel  Yellow  -green 

Air  rate,  liter  hr 

10 

Cu  Orange 

Condensate  return 

Yes 

Mg 

Tl  ST  NO  AIK-I  RI  SCI  TSOI  k1  I  Ll'X  OXIDA1  ION-CORROSION  TLST  ON  ATL-719  AT  J85°l 


Vis. 

cs/l(H)°! 


I(M,  I  Vis 
Increase,  • 


Vis. 

cs/2IO°l 


Neut.  No., 
mg  kOH/g 


Oil  Loss, 

wt '/, 


Metal  Specimen  Data 


Weight  change,  mg/cni2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


I.  brown 
Yellow-brown 
L  yellow 
Purple 
L  pitting 
No  change 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  'V 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no, 
100°l-  vis 


Test  Conditions 


Sample  temperature.  °F  38S 

Sample  volume,  ml  200 

Air  rate,  liter,  hr  10 

Condensate  return  Yes 


1 1  NT  NO.  218-2.  RISiTlSOI  Rll  LCX  OXIDATION  CORROSION  TLST  ON  ATI.  CO  \|  AS5°I 


1 00  I  Vis 
Increase.  < 


Initial 

1  f> 

hr 

ia 

hr 

4(1 

hr 

4N 

hr 

Metal  Spec imen  Data 


Vis. 

cs/2IO°l 


Neut.  No., 
mg  KOH  'g 


Oil  Loss, 
wt  , 


Test  (  ell  Data 


Weight  change,  mg/cm2 

Al 

Ml  16 

li 

Ml.  1  6 

\g 

ah. (IK 

Steel 

<1  (10 

(  u 

-<►  S  1 

Mg 

*0  16 

Metal  discolor  a  turn.  deposits. 

pitting,  or  ets  hmg 

Al 

l  t'ross  n 

li 

Yellow  hrov  n 

Ag 

1  ellow 

Steel 

Blue 

Cu 

i  etching 

Mg 

No  change 

Sludge  in  oil  2O0-mesh  filter 

None 

Centrifuge,  vol  , 

None 

!  title  deposits  Below  oil  level 

None 

Al  and  above  oil  level 

1  var 

Bieakpomt  Data 


Neut  no 

2**  In  I 

100*  1  via 

IK  In 

I  esi  I  nnditions 


Sample  temper jture.  1 

S.tiuple  volume,  ml 

2lMI 

\  i  r,ne  liter -'hr 

1(1 

i  ondenvitc  i'*lutn 

Acs 

I  I  SI  so  US!  It  I  Ml  |  S  <)l  Kl  I!  I  \  HMIIA  I  ION  (  r  )HKIIS|IA  1 1  Si  ON  t  I  I  '  i  '  , 


Vis, 

cs/ltltl"! 

I0d"l  Vis 

j  1  111  lv  .ISO  . 

V  IS 

s  ,/  _■  1 0"l 

Null  No 
me  M  )ll/g 

till  1  OSS, 

\<v  1 

mmMwm 

■HH|  ■■■■■■ 

c4<> 

1  5  7 

M  K 

1  52 

:  s».s 

ggj  HHfi  - 1  MB  ]  1 . 

3.54 

i  1 1 

3  57 

1.48 

mm 

wBmmj 

3.57 

1  44 

1 

Metal  Specimen  Data  I  l  est  Cell  Data 


Weigh!  change,  mg/cm2.  A I 

H)  IK 

Sludge  in  oil 

200-ruesli  filter 

None 

li 

+0  16 

i  ntiifugc.  vol  '» 

Trace 

Ag 

+(..10 

Steel 

+0.06 

Tube  deposits: 

Below  oil  level 

None 

Cu 

OIK 

At  and  above  oil  level 

1  Vill 

Mg 

♦  0.08 

_  .  . 

.  , 

Breakpoint  Data 

Metal  discoloration,  deposits,  _ 


pitting,  or  etching: 

Al 

Ti 

Ag 

I.  brown 
Yellow-brown 
!.  yellow 

Neul  no.  4K+  hr 

100'T  vis  4K+  hr 

Steel 

Blue 

1  est  Conditions 

Cu 

Mg 

No  change 

Sample  temperature.  ul 

3K5 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

It) 

Condensate  return 

Yes 

TEST  NO.  318  4.  RESULTS  Ol  REFLUX  OXIDATION-CORROSION  TEST  ON  ATI  753  AT  185°F 


Vis, 

cs/IOO°t- 

___________ 

100°E  Vis 
Increase. 

Vis. 

cs/2 1 0“l- 

Ncut.  No., 
mg  KOH/g 

Oil  !  oss, 
wt  % 

13  73 

0.23 

BUSH 

14.14 

3.0 

0  71 

14.17 

3.2 

0.05 

14.24 

3.7 

3.46 

1.33 

48  hr 

14.25 

3.8 

3.50 

1  39 

1 

1 

|  Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/ern2: 

Al 

♦  0  16 

Sludge  in  oil: 

200-mes! 

i  filler 

None 

It 

+0.12 

(  entril  uge,  vol 

None 

Ag 

+0  16 

Steel 

*0.12 

lube  depo sits: 

Below  oil  level 

Nc.ne 

Cu 

0  20 

At  and  above  oil  level 

1.  var 

Mg 

+0.08 

Metal  discoloration,  deposits, 

Breakpoint  Data 

pitting,  or  etching 

Al 

1.  brotvn 

Neut  no 

+  8+  III 

li 

Yellow-brown 

itwri  vis 

48+  hr 

Ag 

L  yellow 

Steel 

Blue 

Test  Conditions 

Cu 

L  etching 

Mg 

No  change 

Sample  temperature.  I 

385 

Sample  volume. 

ml 

20L 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

(I  SI  M  )  1*1  R!  M  I  I  Mil  M  I  I  I  \  IlMli  U  Kt\  (  ORP  ONION  II  SI  ON  <>».'  Ii>  \  I  4  ,’8  I 


i v  1  (Ml  1 

h  »  j  1  \  i 

III.  1  y  .»  »» 

- - 

\  i 

.  -  ,’lo  1 

N e u t  Nil. 

mg  k(  Jll/g 

t K’  Loss, 
w  t 

iiHii.ii 

h 

?H  t  l 

v  W 

0  14 

|6  111 

31.52 

1  1! 

V7.S 

0  9.1 

.’4  III 

J>.  M\ 

14.0 

5  85 

1.16 

4(1  In 

\  i.7.S 

19.1 

<1.0  t 

2.09 

4!<  In 

.14,  84 

2.1.0 

0.15 

2.5  1 

_ 

5 

M  *-•  1  a  1  Specimen 

U  Ha 

I  est  (  ell  Data 

f  Weight  change,  mg/cm2 :  Al 

0.00 

Sludge  in 

oil;  200-mesh  filter 

None 

li 

0.00 

(entri/uge,  vol  7*  None 

An 

<11.06 

Slee 

0.02 

I  uhe  deposits:  Below  oil  level 

None 

('ll 

0.20 

At  amt  above  oil  level  LAM  var! 

Me 

j  Metal  discoloration,  depots. 

■  -  — - 

1 esc  (  Uiiuiiions 

1  nit  tine,  or  etchine:  Al 

No  change 

Ti 

l.  IlfOWIl 

Sample  temperature,  'f  428 

Ag 

L  brown 

Sample  volume,  ml  200 

Steel 

Green 

Air  rate,  liter/hr  10 

I'u 

L  etching 

Condensate  return  Yes 

Mg 

_ 

n  Sl  NO.  319-2,  RI  Sn.TS  <)l  Ki  l  l  I  X  OXIDA  I  ION  CORROSION  TI-STON  0-66-14  AT  42K"I 


Vis. 

e>  lOO'l 

lotri  Vis 

Increase.  * 

Vis, 

ss/2«n 

Neul.  No., 
mg  KOH/g 

Oil  l  OSS. 

Wt 

Initial 

26,2  1 

m 

0.00 

Mi  lit 

29.76 

13,5 

K  1 

1.23 

24  hr 

30  76 

1  7.4 

1.75 

40  hr 

33.5  1 

27.9 

5.97 

4.37 

48  hr 

35.35 

34.9 

6.15 

6.09 

— - 

5 

Metal  Spei mi 

n  Data 

Ic 

sl  t  ell  Data 

1  Ue.ghi  change  mg/ cm2 

Al 

0  (10 

Sludge 

in  oil  200-mesh  filler 

None 

ll 

0  04 

Centrifuge,  vol  '"< 

None 

Ag 

<0.04 

Steel 

0,04 

lube  dcpci.its;  Below  oil  level 

None 

I'u 

0  37 

Al  and  above  oil  level 

1  var 

Mg 

Metal  ili.i 

duration ,  deposits. 

Ic 

st  (  .until  ions 

P'ttmg. 

Al 

it 

1  brown 

Samph 

lem  pernor-. ,  1 

428 

ng 

t  hrov n 

Sampi* 

volume,  ml 

200 

Steel 

1  purple 

Air  late,  liter/hr 

10 

(  u 

1  etching 

Condensate  return 

Yes 

Mg 

l<>5 


It  SI  NO.  1 1 93.  KISU  ISOI  1(1  I  II  X  OXII’A  I  ION  <  OKKOMON  II  SI  ON  0-06-15  A  I  42H"I 


Vis. 

lotn  vis 

Vis. 

Neut  No.. 

— 

Oil  1  OSS 

cs/IOO'T 

Increase. '  < 

cs/210'  1 

mg  KOII/g 

\vt  ■ 

Initial 

28.6  1 

5.36 

0.14 

16  hr 

32.24 

12.7 

5.80 

0.86 

24  hr 

33.03 

15.4 

5.00 

1.07 

40  hr 

34.60 

21.3 

6.0') 

1 .06 

48  hr 

36.00 

25.8 

6.23 

2.29 

5 

|  Metal  Specimen  Data 

Test  Cell  Data 

1  Weight  change,  mg/cin2  :  Al 

-0.04 

Sludge  in  oil:  >tlO-nies|i  tiller  None 

li 

+0.04 

Centrifuge,  vol 

None 

Ag 

+0.06 

Steel  -0.02 

l  ulu*  deposits:  Below  oil  level 

None 

C’u 

0.41 

At  and  above  oil  level  t  &  M  var 

Mg 

I  Meta)  discoloration,  deposits. 

lest  Conditions 

I  nittine.  ef  chine:  A! 

No  change 

_ 

Ti 

L  brown 

Sample  temperature.  “I-  4 

28 

Ag 

No  change 

Sample  volume,  ml  200 

Steel  I.  green 

Air  rate, 

ite/hr  10 

Cu 

!.  etching 

Condensate  return  Yes 

Mg 

TKST  NO.  319-4.  RI.SULTS  OI  Rll LUX  OXIDATION-CORROSION  I  I  ST  ON  0-66-16  Al  428°l; 


Vis. 

I00°l  Vis 

Vis, 

Neut.  No., 

Oil  Loss. 

es/100ur 

Inere '****,  r/‘ 

.,./•>  1  O'f/ 

•yi «*  ^OW/<. 

*"fc  • .  e> 

Initial 

25  98 

0.01 

16  hr 

29.9.7 

15.2 

1.40 

24  hr 

Mpp;  if  ' 

19  5 

5.05 

40  hr 

32.2 

6.04 

48  hr 

uwmm 

42.4 

6.35 

1 

5 

Metal  Specimen  Data 

Test  Cell  Dat 

a 

Weight  change,  mg/cm2  Al 

0.00 

Sludge  in 

oil:  ’(,‘0-mesh  filter 

None 

li 

+0  HI 

(  entriluge.  vul 

'  None 

Ag 

♦0  06 

Steel 

0.00 

1  ube  deposits:  Behm  oil  level 

None 

Cu 

0.6 1 

At  and  above  o 

1  level  i  vaf 

Mg 

Metal  discoloration  deposits. 

lest  Condi  lions 

li 

L  brown 

Sample  temperature.  'T  42# 

Ag 

No  change 

Sample  volume,  ml  200 

Steel 

Yellow-given 

Air  rate,  litci/hr  It) 

Cu 

L  etching 

Condensate  return  Y 

L’S 

Mg 

I  I  S  I  NO  U'M  Kl  sills  Of  HI  I  I  I  X  OMDA  I  ION  t  OKKOSION  1 1  SI  ON  <)■ 7  4  Al  428'  I 


II  SI  NO.  319-6  Rl  SUI  TS  Ol  RMll'X  OXIDATIONS  'OKKOSION'  I  I  SION  ATI  -405  AT  428,JI 


Vis. 

IS  1  00  '1 

!00"!  Vis 

1  ik reuse.  '  < 

Vis. 

cs/2  1 0 ’1  ! 

Neut  No., 
mg  KOli/p 

Oil  I  oss, 

Wt  7r 

Imlial 

)4  45 

6  3  I 

16  !ir 

36.85 

7.0 

b.45 

.’4  ll! 

36.96 

7.3 

ft  4  4 

40  hi 

37.45 

8.7 

ft  44 

r 

48  li, 

J 

,W.K4 

9.8 

6  47 

| 

4 

Metal  Specimen  Data 

l  est  Cell  Out  j  j 

Weight  <  hunge.  mg/enr  : 

Al 

0.00 

Sludg 

c  in  oil:  200-rnesli  tiller  1  rate 

1 

li 

♦  0.10 

(cnlritiige. 

vol  None 

Ag 

0.00 

Steel 

0  00 

lube  deposits:  Below  oil  level  1_  var  1 

( 

u 

o  :  > 

A;  and  above  oil  level  l.  var  I 

Mg 

Metal  discoloration,  deposits. 

I  est  Conditions 

pitting 

.  <>r  etel.ing; 

Al 

1  brown 

_ 

r. 

Brown 

Sample  leinperatnrc.  1 

428 

Ag 

1  brown 

Sample  volume.  mi* 

200 

Steel 

Yellow-green 

Air  rate,  liter  in 

III 

<u 

l  pilling 

(  'omit* n sate  return 

Yes 

Mg 

II  SI  NO  IIV  7.  KESIHISOI  Hill  I  'X  OMI )  A  M<  IN  (  ()KlU')S|t  IN  Tl  Si  ON  Ml  ()  6?  1005  A1  421TI 


V  is. 

min  Vis 

Vi:., 

Neut  No.. 

Oil  1  oss. 

cs/100'T 

1  ik lease.  "»' 

.  s/2  10  T 

mg  KOH/g 

wt  r' 

Initial 

16  hr 

24  hr 

40  hr 

48  hr 

■n 

IHH 

X 

Metal  Specim 

en  Data 

i  est  CVII  Data 

[  Weight  change,  ing/cm2 :  A!  0.02 

Sludge  in  oil:  2')()-mesh  filter  None' 

Ti  OHI<> 

Centritu  ;e, 

vol  7c  1.5 

Ag  ♦(1.04 

Steel  0.12 

f  m  he  do  posits:  Below  oil  level  1  var 

Cu  E9I 

A(  and  above  oil  level  None 

Mg 

!  Metal  discoloration,  deposits, 

Test  Conditions 

. 

Ti  1  brown 

Sample  temperature.  "E 

428 

Ag  I.  brown 

Sample  volume,  nil 

200 

Steel  Blue 

Air  rate,  liter/hr 

10 

(’u  L  etching 

Condensate  return 

Yes 

Mg 

TEST  NO.  319-8.  RESULTS  01  REE ■LUX  OX  IIM1  ION  -CORROSION  T  1ST  ON  MLO-63-1002  AT428°E 


Vis. 

cs/J  00°l 

locrr  vis 

Increase. 

Vis. 

cs/2101 

Neut  No., 
mg  KOH/g 

— 

Oil  l  oss, 
wt r: 

Initial 

46.75 

H.lh 

0.  ]  6 

16  hr 

52.82 

1  3.0 

8.70 

24  hr 

57.52 

23.0 

l  l|l  HBl 

40  hr 

69.57 

48.8 

48  hr 

77.86 

66.5 

_ _ _ 

■OH 

■EH 

Metal  Specimen  l>ata 

Test  Cell  Data  1 

Weight  change,  mg/cnr 

Al 

0.04 

Sludge  in  oil:  200-mesh  filler 

None 

li 

♦  0.04 

(  entrifuge.  vol  ,  f> 

None 

Ag 

0  02 

Steel 

0.04 

lube  deposits:  Belovs  oil  level 

None 

Cm 

8  68 

At  and  above  oil  level 

None 

Mg 

Metal  discoloration,  deposits 
pitting,  or  etching: 

Al 

No  change 

J  est  C  onditions  j 

Sample  temperature.  "1  428 

li 

1  brown 

Ag 

No  i  hangc 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liler/hr  10 

Cu 

M  pilling 

Condensate  return  Yes 

Mg 

_ 

19H 


nsi  NO  t>IH.  HI  SI  I  ISO!  KM  I  C\  OXIDATION-C  OKKOHION  T!  ST  ON  0-64-1  AT464°? 


Viv 

es'IDO'1 

1001  Vis 

liu  reuse  ' 

Vi. 

.  s/210  i 

Neut.  No., 
mg  KOI I/k 

Oil  I. oss. 
wt  7, 

Initial 

25  48 

■ 

0.14 

It.  hr 

14  It 

l.i  n 

fl  HV*.  • 

.’.4  7 

24  hr 

39  53 

5  S  i 

.1.0.1 

4ti  hr 

(,4.(,: 

154 

■ 

6.85 

48  hr 

104.1 

109 

mmOm 

7.91 

H 

Metal  Specimen  Data 


I  esi  (  ell  Data 


Weight  change,  mg.'cin* 

Al 

(MMI 

Sludge  in  oil: 

200-moll  titter 

None 

It 

()  0(1 

(  ‘entritugc.  vol  '' 

None 

Ag 

0.00 

Steel 

••  l  .’ 

Tul>c  deposits: 

Below  oil  level 

1  var 

<» 

7.2a 

Al  and  above  oil  level 

M  var 

Mg 

Metal  discoloration,  deposits. 

Test  ( ’ondit ions 

pitting,  or  elehing: 

Al 

No  change 

ft 

1  yellow 

Sample  temperature,  °l  464 

Ag 

No  change 

Sample  volume. 

ml  2(h) 

Steel 

(ireen 

Air  rate,  liter/hr 

HI 

C’u 

1-  elehing  &  M  pitting 

Condensate  return  Yes 

Mg 

1 1  SI  NO  320-2.  RISItlSOI  Rl  I  I  IX  OXIDA  I  K)V<  OKKOMON  II  Si  ON  0-64- 1  7  AT  464  i 


Viv. 

W  2101 

Oil  Loss, 
wt  - 

Initial 

28  17 

5.29 

0.22 

16  hr 

1 .1  2  1 

17.1 

5  91 

0.94 

24  hi 

14  9(1 

27.0 

(»  1  2 

1  27 

40  hr 

.17.9  7 

*  *  7 

(,  Ml 

2.05 

4X  hr 

19  .1  1 

.18.6 

(.  60 

1.18 

6 

Metal  Speeunen  Data 

1  evi  (  ell  Data 

Weight  change,  mg/ern**  Al  *0  16 

II  4  (1.06 

Ag  0.02 

Steel  *004 

(  u  0.  <4 

Mg 

Sludge  in  oil  200-mesh  filter  None 

(VntriUigc.  vol  1.(1 

lube  deposits:  Below  oil  level  1  var 

At  and  above  oil  level  M  var 

Metal  discoloration,  deposits. 

pitting,  or  etching.  Al  Brown 

1 1  Brow  n 

Ag  Yellow-orange 

Steel  Brown 

Cu  1  etching 

Mg 

1  est  Conditions 

Sample  temperature  ,JI  464 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 

II  ST  NO  320-3.  RISUI  TSOI  Kl'l  I  IX  OXIDA  FIONA  ORROSION  IT  ST  ON  Ml.  0-6’  -11105  AT  464,J! 


Vis, 

cs/KMH 

Initial 

16  hr 

34  hr 

40  hr 

48  In 

Metal  Specimen  Data 


Weigh'  change,  mg/un* 


Metal  discoloration.  deposits 
pitting,  or  etching: 


Itltl  t  Vis 

I  ik  tease.  'V 


48.6 

77.7 
161 
238 


Vis. 

cs/210'T 

Ncut .  No., 
mg  KOH/g 

6  75 

Oil 

9.38 

161 

10.94 

1.51 

;  s.  i  k 

1.22 

19.81 

1.48 

Test  Cell  Data 


Al 

+0.02 

Sludge  in  oil  : 

200-mesh  filter 

Trace 

Ti 

0.02 

Centrifuge,  vol 

6.8 

Ag 

0  00 

Sioel 

-7.24 

Tube  deposits: 

Hel  m  oil  level 

1  var 

Cu 

-  0  85 

Al  and  above  oil  level 

1  var 

Mg 

Test  C  onditions 

Al 

Ti 

L  yellow 

Sample  temperature,  °l  464 

Ag 

Yellow-black 

Sample  volume,  ml  200 

Steel 

L  etching  &  M  pi 

king  Air  rate,  liter/hr 

10 

Cu 

L  etching 

Condensate  return  Yes 

Mg 

TEST  NO.  320-4.  RESULTS  OE  REFLUX  OXIDATION-CORROSION  TEST  ON  MLO-63-1002  AT  464°l 


Vis, 

cs/100°F 

_ _ _ 

100°!  Vis 
Increase,  '7 

Vis. 

es/2  1 0°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
w  t 

Initial 

mmmmm 

8.18 

0.16 

16  hr 

20.6 

9.09 

2.46 

24  hr 

I RH 

38.9 

10.01 

2.88 

40  hr 

96.46 

106 

13.38 

4 

48  hr 

138  0 

195 

17.4! 

6.24 

8 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.04 

Ti  • 

-0.08 

Ag 

-0  06 

Steel 

0.00 

Cu 

-8.22 

Mg 

Al 

No  change 

Ti 

L  yellow 

Ag 

No  change 

Steel 

Green-brown 

Cu 

L  etching  &  M  pitting 

Mg 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  'X 

None 

Tube  deposits: 

below  oil  level 

None 

Al  and  above  oil  level 

L  var 

Test  C  onditions 

Sample  temperature.  “1 

464 

Samp'e  volume,  nil 

200 

Au  rate  liter/hr 

10 

Condensate  return 

Yes 

TKST  NO.  321-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-1?  AT  42»°I 


Vis, 

cs/100‘T 

100l'l  Vis 
Increase. % 

. . 

Vis. 

cs/2IO'T 

Nmit.  , 

mg  KOH/g 

Initial 

■H | 

5.29 

72  hr 

■ 

29.4 

6 . 36 

1 20  hi 

42.19 

48.7 

6.98 

2.10 

168  hr 

66.97 

136 

10.15 

5.05 

Oil  I  oss. 
wt  % 


I  I 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.02 

Ti 

+0.04 

Ag 

-0.14 

Steel 

-0.02 

Cu 

-20.9 

Mg 

Al 

L  brown 

Ti 

I.  green 

Ag 

L  yellow 

Steel 

Brown 

Cm 

M  etching 

Mg 

Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  "i,  0.2 

l  ube  depos:ts:  Below  oil  level  L.  var 

At  and  above  oil  level  1  &  M  var 


Test  Conditions 


Sample  temperature.  °I-  428 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  321-2.  RESULTS  Of  REFLUX  OXIDATION-CORROSION  TEST  ON  MLO-62-1005  AT  428°F 


Vis, 

cs/100“F 

r . .  . . - 

100°F  Vis 
Increase,  7? 

Vis, 

cs/210°l 

Neu!  No  . 
mg  KOH/g 

Oil  Loss, 
wt  % 

41.84 

6.75 

0.11 

55.66 

33.0 

8,25 

0.48 

86.42 

107 

12  41 

0.35 

■119 

88.68 

112 

12.53 

0.45 

18 

Metal  Specimen  Data 


lest  Cell  Data 


Weight  change,  nig/cm2 ; 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching:  Al 

Ti 
Ag 
Steel 
Cu 
Mg 


-0.06 

0.00 

0.04 

-0.41 

7.73 


Sludge  in  oii: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

1.6 

L  var 
M  var 


L  brown 

Test  Condition*  j 

Sample  temperature,  °F 

428  | 

L  brown 

Yellow-brown 

Sample  volume,  ml 

200 

L  pitting 

Air  rate,  liter/hr 

10 

L  pitting  &  M  etching 

Condensate  return 

Yes 

201 


It  SI  NO  422  I .  Kl  SI  I  IS  Ol  Rl  I  I  UX  OXIDATIONS  OKkOSION  i  I  SI  ON  0-64- 1  7  AT  42K"  I 


Vis. 

es/liltr  1 

100''!  Vis 

1 ne reuse. ' 

Vis. 

es/2  1  ITS 

Ncut  No., 
mg  KOH/{! 

(  )ll  1  OSS. 

u  t 

Initial 

2K.17 

■ 

n  3  * 

It,  In 

32.00 

1  2.8 

0.64 

24  In 

44  1  1 

1  6.K 

:cB 

0.02 

40  hr 

34  52 

2!  7 

B 

0.(,4 

4K  hi 

35  i  0 

2  33# 

Mmmm 

0.86 

5 

Metal  Speeimen  Data 
Weiplit  ehattpe  tng/em* 


Metal  disec, loralion.  deposits 
pitting,  or  eteliiiij:: 


\i 

0  00 

1 1 

+  0  02 

Alt 

0.00 

Steel 

0.04 

'ii 

0  55 

Mg 

Al 

l.  yellow 

1 1 

l.  brown 

Ap 

L  yellow 

Steel 

Hlue-purple 

Cu 

L  pitting  & 

Mg 

I  est  t  ell  Data 


Sludge  ill  oil: 

200-mesh  Titter 

None 

Centrifuge  vol'V 

0.4 

I  u be  deposit's: 

Below  oil  level 

1  vai 

At  mu!  above  oil  level 

M  v.h 

1  est  (  auditions  j 

Sample  temperature.  ”T  428 

Sample  volume,  ml  .20(1 

Air  rate.  Iiter/lir  10 

Condensate  return  Yes 


!  I  ST  NO  522-2.  Rl  SI  I  IS  Ol  Kl  i  1  IX  OXIDATIONS  OKKOSION  11  SI  ON  Ml  OS,  .V  1002  A  I  4  2KI 


Vis, 

.  s'  lot;  1 

r 

1 

1 

100"!  Vis 
tm  rease. '■'< 

Vis. 

es/2  ltd 

Neul  No.. 

nig  k()ll  g 

Oil  I. 

\vt 

oss. 

iiliO.il 

4  ft.  7  5 

l 

K.l  H 

II  |u 

n>  in 

5  ?  7  " 

i 

15.0 

H  70 

1.65 

i 

24  in 

5N.KH 

i 

252/ 

4.35 

2.0ft 

4n  In 

'  I  44 

I 

5  3.0 

loss/ 

J.ftK 

48  In 

KH  84 

i 

7  23# 

1  1.65 

3.  HO 

(. 

|  Me  1  al  Spev  mien  1  )ata 

lest  '  ell  Date 

I  Weight  ehunge.  mgenr 

M 

0.04 

Sludge 

moil:  300-mesh 

Idler 

None 

1 1 

turn 

<  entrituge 

.  Vol  ' 

None 

Ag 

0.0(1 

Steel 

II  Oft 

1  idle  dv 

■posits,  below  oil  1 

evel 

N.iae 

i 

(  u 

X  u 

At  (it id  above 

oil  level 

Ni  me 

Mg 

Mel.d  ills.  <■ 

l< »!  jfion  .  tleptisi 

(V 

>  t  '!.  <  omhliun 

plttlll"  \ 

*l  |4.1l tilt* 

At 

\»i  s  hang’s 

1 1 

1  brow  n 

Simple 

temperature.  '1 

4  V 

4  V 

No  i  hjiige 

Saihple 

volume,  ml 

200 

Steel 

Mine 

All  i.t*e 

.  h lei. 'h; 

10 

(  u 

H  pitting 

I  t  iHtileiiN.ite  return 

4  es 

\!» 

I  I  S!  NO.  !?.?  !  K I  SI H. I  S  Ol  HI  I  I.I1X  OXIDA  TION-<  ORKOSION  1 1  ST  ON  ATI.  HI <1  A  I  3«5»| 


— 

Vis, 

!  lOO'T  Vis 

Vis, 

Neut  No,, 

Oti  loss 

es/l()0“l 

|  Im lease,  M 

cs/2 1 0UF 

mg  KOIl/g 

Wt  /J 

Initial 
1 6  !>r 
>4  hr 
411  In 
48  hr 


Molal  Specimen  Data 


■ 

18.61 

38.4 

1 

Weight  ,ch;  nge,  .ug/cm2 

Al 

0.00  I 

Ti 

+0.06  S 

Ag 

-0.02 

Steel 

0.00 

Cu 

-0.63 

Mg 

-0.08 

Metal  discoloration,  deposits,  L 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  yellow 

Ag 

White 

Steel 

Blue 

Cu 

1,  etching 

Mg 

No  change 

Test  <  ell  Data 


Sludge  in  oil 

200-mesh  filter 

Irate 

Centrifuge,  vol  % 

0.2 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

None 

Breakpoint  Data 

Neut  no 

25  hr 

100"!  vis 

32  hr 

Test  C  onditions 


Sample  temperature,  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO.  323-2.  RESULTS  OE  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-825  AT  385*F 


Vis, 

100“F  Vis 

Vis, 

Neut  No.. 

Oil  Loss. 

es/100°l 

Increase.  % 

cs/2 10"! 

mg  KOH/g 

wt  7 

Initial 

14  (18 

4  26 

1 6  hr 

14.35 

IV 

4.8  V 

24  hr 

14.47 

2.8 

a. 63 

5.39 

40  hr 

16.24 

153 

3.86 

1 5 .4 1 

48  hr 

17.69 

25.6 

4  18 

20.4 

5 

_ 

_ 

Metal  Specimen  Data 

Test  Cell  Data  j 

Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

+0.02 

Ti 

0.00 

Ag 

-0  10 

Steel 

-0  04 

Cu 

-0  43 

Mg 

0  06 

Al 

No  change 

ii 

No  change 

Ag 

I.  yellow 

Steel 

1  brown 

Cu 

1  etching 

Mg 

No  change 

Sludge  in  oil 


200-mesh  l  ilter 
Centrifuge,  vo! 


I  ube  deposits  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
I  vai 


Breakpoint  Data 


Neut  no 
)00°l  vis 


25  hr 
34  hr 


lest  Conditions 


Sample  teinperatuie.  !■  385 

Sample  volume,  ml  200 

Air  rate.  Iiter/hi  10 

Condensate  return  Yes 


It  SI  NO  .04-1.  RESUUSOI  R1  I  LU\ OXIDATION  CORROSION  TEST  UN  067  .3  AT  347T 


Vis, 

cs/IOO°l 

100°1  Vis 
r  ncrcase.  7< 

Vis, 

cs/210T' 

Neut  No  , 
mg  KOlI/g 

Oil  I  oss. 

\vl  ' - 

1  2  77 

3.13 

0.24 

1402 

4.8 

3.35 

0.68 

14,48 

1  3.4 

3.40 

0.79 

14  77 

15.7 

3.45 

0.67 

14.86 

16.4 

3.48 

0.74 

5 

Initial 

7  days 
14  days 
'I  days 
’h  days 


Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  ing/eni2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A I 

Ti 

Ag 

Steel 

Cu 

Mg 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


0.00 
+0.04 
-0. 1  2 
000 
+0.1  2 
-0.04 


No  change 
L  brown 
No  change 
Drown 
Gold 

No  change 


Sludge  in  oil:  200-rnesh  filter  None 

Centrifuge,  vol None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  None 


Breakpi 


oint  Data 


Neut.  no. 

ioo°r-  vis 


26+  days 
26+  days 


Test  Conditions 


Sample  temperature,  °F  347 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO  324-2  RESULTS  OI  KIT  LUX  OXIDATION-CORROSION  TEST  ON  0-67-9  AT  347°E 


Vis. 

cs/TOOT 

I00T  Vis 
Increase, " 

Vis, 

cs/2IO°l 

Neut  No., 
mg  KOH/g 

Oil  Loss, 

wt  <7, 

Initial 

7  days 

14  days 

2!  days 

26  davs 

2.2 

13 

15 

5.7 

3  69 

3.75 

.3.71 

.3.71 

3.9o 

0.04 

0.88 
i  .23 

1 .50 

2.25 

7 

Metal  Spec 

inien  Data 

Test  Cell  Data 

Weight  change,  mg/Tm2 :  A!  +0  02 

Ti  +0.04 

Ag  -0.08 

Steel  -0.02 

Cu  -0.10 

Mg  000 

Metal  discoloration,  deposits, 

pitting,  or  etching  Al  No  change 

li  Blue 

Ag  L  blue 

Steel  L  green 

Cu  Brown 

Mg  No  change 

Sludge  in  oil  200-mesh  filter  None 

Centrifuge,  vol  S'  Trace 

Tube  deposits:  Belovs  oil  level  1  var 

Al  and  above  oil  level  1.  var 

Breakpoint  Data 

Neut  no.  26+  days 

1(M)°!  vis  26+  days 

Test  C  onditions 

Sample  temperatuie.  °l  347 

Sample  volume,  ml  200 

Air  rate.  Itter/lti  10 

Condensate  return  Yes 

IISI  NO.  444-4.  KISOIISOI  Kl  I  i.UX  OXIDA  i  IONA  'OKKOSION  !  •  S  I  ON  O  67-2 I  A I  447"! 


Vis. 

cs/l()0°! 

io<n  Vis 

Increase,  ", 

Vis. 

cs/-ioljr 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  -V 

■ 

CIS 

0.14 

V  c fl 

4. IS 

0.62 

4.44 

0.75 

4.4ft 

0.77 

|  26  Jays 

HHUEiHH 

4.47 

0.95 

6 

Metal  Specimen  Data 


Weight  change,  ntg/cin2: 


Metal  tliseoloration.  deposits, 
pitting,  or  etching: 


Al 

+  0  (14 

Ti 

+  0.04 

Ag 

0.00 

Steel 

■0.04 

Cu 

-0.04 

Mg 

-0.04 

Al 

No  change 

Ti 

l.  brown 

Ag 

L.  yellow 

Steel 

Blue 

f'\j 

Gold 

Mg 

No  change 

I  esl  Cell  Data 


Sludf  in  oil: 

200-mesh  filter 
Centrifuge,  vol  " 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

j  Breakpoint  Data 

Neut,  no. 

IOO°I-  vis 

26+  days 

26+  days 

|  Test  Conditions 

Sample  temperature.  °|- 
Sample  volume,  ml 

Air  rate,  liter/hr 

Condensate  return 

447 

200 

It) 

Yes 

IISI  NO  444-4.  Kl  SI  I  I  SOI  Kl  I  It  \  OXIDA  I ION-C  OKKOSION  I  IS  I  ON  0-6  7-44  A  I  447  "! 


Vis. 

cs/ 1 00°l 

100°!  Vis 
Increase.  ‘ 

Vis. 

w/2IO°F 

Neut  No., 
mg  KOH/g 

Oil  Loss 

wt '/; 

Initial 

1  4.04 

HR  warn 

0.24 

7  days 

1.4.29 

1.9 

mX& 

1.65 

14  daw 

14.41 

2  1 

shim 

2.64 

21  daw 

19.  OK 

46.4 

27.6 

26  days 

J6.0K 

!  77 

6.48 

■ 

6(>  4 

15 

Metal  Specimen  Data 


Weight  change,  mg/ern2: 


Metal  discoloration,  deposits, 
pitting,  or  etching. 


Al 

+0.02 

li 

+0.08 

Ag 

-0  14 

Steel 

0.0(1 

Cu 

-064 

Mg 

-5.48 

Al 

No  change 

It 

L.  Brown 

Ag 

1.  \  ellovv 

Steel 

t  brown 

Cu 

1  etching 

Mg 

H  pitting 

Test  Cell  Data 


Sludge  in  oil: 

400-ntesh  filter 
Centrifuge,  vol 

None 

None 

l  ube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

M  var 

|  Breakpoint  Data 

|  Neut  no. 

|  100°  I  vis 

1  3  days 

1  7  days 

Test  Conditions 

Sample  temperature.  “I-  447 

Sample  volume,  ml  200 

Air  rale.  Itter/hr  10 

Condensate  return  Yes 


.'O' 


MSI  NO  324-5.  RI-.SU1  TSOI  Rl  I  I  l)X  OXIIM  I  ION  CORROSION  1 1  SI  ON  0-68  I  Al  U7'l 


Vis, 

cs/l«0°l 

UX)°I  Vis 

Inc  lease,  rt 

Vis. 

cs/2IO°f 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt r: 

Initial 

1.1  24 

.121 

0.00 

7  days 

14  56 

4.6 

.1.41 

0.45 

14  days 

14,44 

12.8 

.1,47 

0.47 

21  days 

15  .16 

15  6 

2.55 

0.58 

2h  days 

1 5  45 

16. 1 

.1.55 

0.80 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm2: 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

>0.04 

li 

-0.02 

Ag 

0.00 

Steel 

+0.02 

Cu 

+0.02 

Mg 

0  00 

Al 

No  change 

Ti 

L  brown 

Ag 

L  yellow 

Steel 

Green 

Cu 

Orange 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filler  None 

Centrifuge,  vol  '7<  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  None 


Breakpoint  Data 


Neut.  no.  26+  days 

I00"l  vis  26+  days 

le  t  Conditions 

Sample  temperature,  "C 

.147 

Sample  volume,  ml 

200 

Air  rate,  liler/lir 

10 

Condensate  return 

Yes 

Tl  ST  NO  .125-1  RI  SC!  IS  Of  Ki  l  l  OX OXIDATION-CORROSION  I  I.ST  ON  0-60-18  AT  ,1K5°I 


Vis. 

l«0°l  Vis 

Vis. 

Neui.  No., 

Oil  Loss, 

cs/l()0°l 

Increase. 

cs/2IO°l 

mg  KOII/g 

wt  7 

Initial 

12.1.1 

3.17 

0  14 

24  hr 

12.72 

4.4 

3.24 

141 

40  hr 

12.74 

5.0 

3.3 

1  44 

48  hr 

1 3.00 

7.2 

3.33 

202 

64  hr 

1 1  05 

7.6 

3.33 

3  08 

72  hr 

1.1.32 

4.8 

3.37 

6,:i> 

_ 

4 

|  Metal  Specimen  Data 

l  est  Cell  Data  | 

1  Weight  change,  mg/cm2:  Al 

+0.20 

Sludge  in  oil:  200-mesh  Idler 

Trace 

li 

+0.26 

(  entrilugc.  v. >  1  , 

0.2 

Ag 

+  0.20 

Steel  +0.22 

1  ti  he  deposits  Melons  oil  level 

1  &  M  sot 

Cu 

-0.16 

At  and  above  i»il  level  M  A  II  vail 

Me 

+  0  22 

Break point  Dala 

1  Metal  discoloration,  deposits, 

i  pitting,  or  etching  Al 

Brow  n  deposit 

Sieut  no 

6  1  III 

h 

Brow  n  deposit 

lotri  ms 

72*  In 

Ag 

Blow  n  deposit 

Steel  Brown  deposit 

1  Cst  (  ondltlOMs 

Cu 

1  pitting 

— 

M* 

Brown  deposit 

Sample  temperature.  °l 

Sample  volume,  ml  -IM)  | 

Air  tale,  liter  hr  10 

1 

l  ondensate  return  Ves 

_ 1 

I  I  ST  NO  125-2.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64-12  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

n 

w 

£< 

Neut  No., 
mg  XOH/g 

Oil  Loss, 
wt  % 

Initial 

13.80 

3.52 

0.53 

24  hr 

14.64 

6.1 

3.66 

1.59 

40  hr 

14.51 

5.1 

3.67 

1  94 

48  hr 

i4.82 

7.4 

3  70 

2.!  3 

64  hr 

14,87 

7.8 

3.7) 

2  62 

72  hr 

14.69 

6.4 

3  67 

3.07 

5 

Metal  Specimen  Data 


Test  Cel!  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.26 

Ti 

+0.14 

Ag 

+0.16 

Steel 

+0.20 

Cu 

•0.04 

Mg 

+0.12 

Al 

Brown  deposit 

Ti 

Brown 

Ag 

Brown 

Steel 

Brown  deposit 

Cu 

Brown 

Mg 

Brow-n 

Sludge  in  oil:  200-mesh  filter  Trace 

Centrifuge,  vol  %  0.02 

Tube  deposits:  Below  oil  level  M&Hvar 

At  and  above  oil  level  H  var  &  L  carbon 


Breakpoint  Data 


Neut  no. 

72+ 

»00°F  vis 

72+  hr 

Test  Conditions 


Sample  temperature,  #F  185 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  325-3.  RESULTS  Of  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-2!  AT  38S°I 


Vis. 

cs/100°l 

1 00°F  Vis 

Increase,  % 

Vis, 

cs/210°l 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt 

Initial 

15.11 

3.76 

0  07 

24  hr 

15.27 

1.1 

3.71 

1.24 

40  hr 

15.16 

0.3 

3.70 

1.44 

48  hr 

15.22 

0.7 

3.71 

1.42 

64  hr 

1  5.69 

3.8 

3.67 

5.64 

72  hr 

17.23 

<4.0 

3  91 

10.14 

6 

Metal  Specimen  Data 


Weight  change,  mg/cm2  Al 

Ti 


002 

-0.04 


fl  est  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


None 

Trace 


Ag  +0.04 


Steel  +0.04 


l  ube  deposits:  Below  oil  level 


L.  vai 


Cu  -0.20 


At  and  above  oil  level  L  &  M  var 


Mg  +0.02 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

Ts 

Ag 

Steel 


L  yellow 
Purple-yellow 
L  yellow 
Green 


■Breakpoint  Data 


Neut  no  56  hr 

IOO°l  vis  65  hr 


Ifest  C  onditions 


Cu 

Mg 


1.  etching 
I.  yellow 


Sample-  temperature. 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


°l 


385 

200 

10 

Yes 


207 


t 


TEST  NO.  325-4.  RESUI  TS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-66-1 1  AT  385°F 


Vis, 

ctl  1 00°F 

100*F  Vis 
Increase,  % 

Vii, 

v./210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt% 

Initial 

16.41 

- 

4.30 

0.16 

24  hr 

15.90 

-3  1 

4.15 

0.29 

40  hr 

16.24 

-1.0 

3.88 

8.68 

48  hr 

10.82 

+  14  7 

4.25 

12  28 

64  hr 

25.15 

+53.3 

5.10 

19.08 

72  hr 

28.74 

+7J.1 

5  61 

23.3 

8 

Metal  Specimen  Data 

Weight  change,  mg/cm* : 


Meta!  discoloration,  deposit!, 
pitting,  or  etching: 


L  yellow 
L  blue 
L  yellow 
Green-yellow 
L  etching 

L  pitting  Sl  H  etching 


Test  Cell  Data 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  yol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Brea! point  Data 

Neut.  no.  24  hr 

100°F  vis  40  hr 

Test  Cond<iions 

Sample  temperature,  °F  385 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  325-5.  RESULTS  OF  REFLUX  OXIDATION  CORROSION  TEST  ON  Q-67-3  AT  385T 


Vis, 

cs/100*F 

100*F  Vis 
Increase,  % 

i 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH./g 

Oil  Loss, 
wt  % 

Initial 

12.77 

_ 

3.13 

0.24 

24  hr 

13.64 

6.8 

3.26 

0.77 

40  hr 

13  83 

8.3 

3.30 

0.98 

48  hr 

13.86 

8.5 

3.30 

1.00 

64  hr 

14.08 

10.3 

3.32 

1.20 

72  hr 

14.10 

10.4 

3.33 

1.35 

3 

Metal  Specimen  Data 

]  Test  CeU  Data 

Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Mg 

0.00 

Al 

No  change 

Ti 

L  yellow 

Ag 

L  yellow 

Steel 

Blue-green 

Cu 

Gold 

Mg 

No  change 

Sludge  in  oil:  200-mesh  filter 

Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 

Breakpoint  Data 

Neut.  no,  72*  hr 

100“l-  vt»  72+  hr 

Test  Conditions 

Sample  temperature,  *F  785 

Sample  volume,  ml  200 

Air  rate,  Uter/hr  10 

Condensate  return  Yes 


208 


TEST  NO  325-6  RESULTS  OF  REFLUX  OXIDATIGNCORROSiON  TEST  ON  0-67-9  AT  385®F 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A! 

-0.06 

Ti 

-0.04 

Ag 

+0.02 

Steel 

-0.02 

Cu 

-0.20 

Mg 

-0.02 

Metal  discoloration,  deposits. 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

Purple 

A* 

L  yellow 

Steel 

Blue 

Cu 

L  etching 

Mg 

L  browrt 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

Trace 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  &  M  var 

Breakpoint  Data 


I  Neut.  no. 

55  hr 

!  100°F  vis 

66  hr 

est  Conditions 


Sample  temperature,  T 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO  325-7.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  385°F 


100®F  Vis 
Increase.  7, 


Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  disco'oration,  deposits, 
pitting,  ot  etching: 


No  change 
L  yellow 
L  brown 
L  yellow 
L  brown 
M  etching 


Vis, 

cs/210®F 


Neut.  No.. 

Oil  Loss, 

mg  KOK/g 

wt  7, 

0.24 

I  69 

2.03 

2.26 

6.50 

1608 

5 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  var 

Breakpoint  Data 

Neut.  no. 

100°F  vis 

5.  hr 

64  hr 

Test  Conditions 

Sample  temperature.  °F 

385 

Sample  volume,  ml 

200 

Air  rate,  titer/hr 

10 

Condensate  return 

Yes 

209 
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VEST  NO.  326-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-64  2  AT  392°l 


Vis, 

cj/ioo*r 

100°F  Vis 
Increase, 

Vis, 

cs/210°F 

Neul.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

27.50 

_ 

5.08 

0,07 

24  hr 

30.71 

117 

5.43 

0.38 

40  hr 

31.42 

14.3 

5  51 

052 

48  hr 

31.68 

15.2 

5.54 

0.68 

64  hr 

32.28 

17  4 

S.62 

0  73 

72  hr 

32.60 

18.5 

5.66 

0.63 

4 

Metal  Specimen  Data 

Weight  change,  mg/cm* : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

0.00 

Ti 

+0.02 

Ag 

-0.04 

Steel 

+0.04 

Cu 

-0.04 

M* 

0.00 

A! 

No  change 

Ti 

L  brown 

A* 

L  yellow 

Steel 

Blue 

Cu 

Gold -pink 

Mg 

No  change 

Test  Cell  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  7< 


Tube  deposits.  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
l.  var 


Breakpoint  Data 

Neut.  no. 
1008F  vis 

72+  hr 
72+ hr 

|  Test  Conditions  | 

Sample  ♦  ;mperaiure,  ®F 

392  f 

Saripk  .  olume,  ml 

200  1 

Air  rate .  liter/hr 
Condensate  return 


10 

Yes 


TEST  NO  326-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-65-31  AT  392°F 


Vis, 

d/100*F 

100°F  Vis 

Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

13.40 

- 

3.23 

008 

24  hr 

14.41 

7.5 

3.38 

099 

40  hr 

14.74 

1C.0 

3.45 

1.22 

48  hr 

14.85 

10.8 

3.46 

1  29 

64  hr 

15.16 

13.1 

3. SI 

1.46 

72  hr 

15.23 

13.7 

3.53 

1.57 

2 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm1 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

0.00 

a  1 

-0.02 

Ag 

-0.04 

Steel 

+0.06 

Cu 

+0.06 

Mg 

-8.90 

Al 

No  change 

Ti 

L  brown 

Ag 

L  brown 

Steel 

Red-green 

Cu 

Gold 

Mg 

H  pitting* 

Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
L  var 


Breakpoint  Data 


Neut.  no 
100*Fvh 


72a  hr 
72+  hr 


Test  Conditions 


Sample  temperature,  ®F  392 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  326-3.  RESULTS  01  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-3  AT  392°F 


Vis, 

100®F  Vis 

Vis, 

cs/100®F 

Increase,  % 

cs/210°F 

■OH 

_ 

3.13 

6.9 

3  26 

1  m 

8.7 

3.31 

nn 

9.4 

3.32 

1C19 

1 1.1 

3  36 

14.21 

11.3 

3.38 

Nsut.  No., 

mg  KOH/g 


Oil  Lout, 
wt  % 


Weight  change,  mg/c.n2 : 

A! 

0.00 

Ti 

0  00 

Ag 

-0.04 

Steel 

-0.02 

Cu 

+0.06 

Mg 

0.03 

Metal  discoloration,  deposits. 

pitting,  or  etching. 

A) 

No  change 

Ti 

L  hiown 

Ag 

L  yellow 

Steel 

Blue 

Cu 

Gold 

M« 

No  change 

Test  Cell  Data 

Sledge  in  oil:  200-mesh  litter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits:  Belov/  oil  level 

None 

At  and  above  oil  level 

L  var 

Breakpoint  Data 


Test  C  onditions 

Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Air  rate,  liter/hi 

10 

Condensate  return 

Yes 

TEST  NO.  326  4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-8  AT  392°F 


100°F  Vis 
Increase,  % 


Vis, 

cs/2I0°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Metal  Specimen  Data 

Weight  change,  mg/cin* 

A! 

0.00 

Ti 

+0.02 

Ag 

-002 

Steel 

-0.02 

Cu 

-0.28 

Mg 

+0  04 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

At 

No  change 

Ti 

L  brown 

Ag 

L  yeUow 

Steel 

Blue 

Cu 

L  pitting 

M* 

L  brown 

Test  Cell  Data 

S'udge  in  oil: 

200-meth  filter 
Centrifuge,  vol  '?< 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

None 

Breakpoint  Data 

Neut.  no 

I0O°F  vis 

70  hr 

72+  hr 

Test  Conditions 

Sample  temperature,  °F 

392 

Sample  volume,  ml 

200 

Ah  rate,  liter/ hr 

10 

Condensate  return 

Yes 

TEST  NO.  326  5.  RESULTS  OF  REFLUX  OXilMTlON-CORROSlON  TEST  ON  0-67  19  AT  392°F 


_ 

Vis, 

ct/100*F 

1  Initial 

Mm 

I  24  hr 

1  40  hr 

1  48  hr 

■  VtsM 

13.81 

13.87 

Metal  Specimen  Data 


Weight  change,  mg/ era J : 


Metal  discol  ation,  deposits, 
pitting,  or  etching: 


100°F  Vis 

Vis, 

Oil  Loss, 

Increase,  % 

cs/210°F 

1 

wt  % 

_ 

3.21 

0.12 

16.6 

3.48 

1.42 

7.9 

3.39 

2.94 

8.6 

341 

3.52 

10.6 

3.44 

3.87 

11.0 

3.46 

3.68 

6 

Test  Cell  Data 


Sludge  in  oil'  700-mesb  filter  Trace 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  L  ver 

At  and  above  oil  level  L  var 


Breakpoint  Data 


Neut.  no.  72+  hr 

100+F  vis  72+  hr 


Test  Conditions 


Sample  temperature,  *F  392 

Sample  volume,  mi  200 

Air  rate,  hter/hr  10 

Condensate  return  Yes 


A! 

0.00 

Ti 

0.00 

Ag 

0.00 

Steel 

+0.04 

Cu 

-0.02 

Mg 

+0.02 

Al 

L  yellow 

Ti 

L  brown 

Ag 

L  yeBow 

Steel 

Blue 

Cu 

Gold 

Mg 

L  brown 

TEST  NO.  327-1.  RESULTS  Of  REFLUX  OXIDATION-CORROSION  TEST  ON  0-60^8  AT  401  »F 


Vis, 

100*F  Vis 

Vis, 

Neut.  No., 

Oil  Loss 

w/lOtTF 

Increase,  % 

cs/2UW 

mg  KOL/g 

wt  % 

Initial 

12.13 

- 

3.17 

0.19 

24  hr 

6.9 

3.33 

2.22 

40  hr 

S' 

10.3 

3.38 

5.95 

48  hr 

22.3 

3.60 

12.61 

64  hr 

62.7 

4.36 

24.6 

72  hr 

93.0 

4.92 

29.9 

7 

Metal  Specs  mec  Data 


Test  Cell  Data 


Weight  change,  mg/cm* : 


AJ 

Ti 

A« 

Steel 

Cm 

»4 


+0.73 
+0.34 
+0.30 
+0.36 
-045 
+0  06 


Sludge  in  oil. 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oU  level 

At  and  above  oil  level 


0.1 
None 

MAH  vaJ 

MAH  vail 


Metal  dtaootoratton,  deposits, 


Breakpoint  Data 


Ai 

Ti 

Ag 

Util 

Cm 

Mg 


Brown  deposit 


Neut  no. 
!00*F  vis 


18  hr 
4!  hr 


8nes  deposit 
l.  etching 


(Test  Condition! 


Sample  temperature,  *i 
SampW  vohims,  ml 
Air  rate.  Kter/hr 
^2aoAs(taiMa  i 


401 

200 

10 

Yet 


TEST  NO.  327-2.  RESULTS  OF  REF  LUX  OXIDATION-CORROSION  TEST  ON  0-65-31  AT  401°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase,  % 

Vis, 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

■  fcKIJH  ■ 

■[ 

0.08 

;! 

1 

1.11 

H 

— 

1- 1  m£aM  1 

■  - 

Wm 

WKmm 

3.61 

Metal  Specimen  Data 


Test  Cell  Data 


Weight  change,  mg/cm7 :  Al 


+0.04 


Sludge  in  oil: 


200-mesh  filter 


None 


Ti  -0.04 


Centrifuge,  vol  %  None 


4a  +0.04 

Steel  +0.04 

Cu  -0.06 


Lube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 
L  var 


Mg  -12.1 


Breakpoint  Data 


Metal  discoloration,  deposits, 
pitting,  or  etching:  Al 

Ti 


No  change 
L  brown 


Neut.  no.  72+  hr 

1 00°F  vis  72+ hr 


Ag 

Steel 

Cu 

Mg 


L  brown 


Blue-green 

Gold 

Test  Conditions  t 

H  pitting  &  M  etching 

Sample  temperature,  °F 

401 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO  327  3  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-19  AT  4Q1°F 


Vis, 

cs/ 1 00°F 

100*1  Vis 
Increase,  'X 

Vis, 

cs/210°F 

Neut  No., 
mg  KOH/g 

Oil  Loss, 
wt  % 

Initial 

12  49 

3.21 

24  hr 

13.34 

6.8 

3.36 

40  hr 

1  367 

94 

3.42 

48  hr 

13.80 

10.5 

3.44 

64  hr 

14.00 

12  1 

345 

4.71 

72  hr 

14.19 

13.6 

3.50 

,33 

€ 

Metal  Specimen  Data 
Weight  change,  mg/cm1 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

♦0.02 

Ti 

-0.02 

Ag 

+0.06 

Steel 

0.00 

Cu 

0.00 

Mg 

-002 

Al 

1.  brown 

Ti 

L  brown 

Ag 

L  brown 

Steel 

Purple-blue 

Cu 

Gold 

Mg 

L  brown 

Test  Cell  Data 


Sludge  in  oil:  200-mcsh  filter 

Centrifuge,  vol  'V 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


breakpoint  Data 


Neut  no  7 1  hr 

KMl'T  vis  72+  hr 


Test  Conditions 


Sample  temperature.  °F 

401 

Sample  volume,  ml 

200 

Atr  rate,  Utei/ht 

10 

Condensate  return 

Yes 

Trace 

Trace 

L  var 
1.  var 
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TEST  NO  327-4  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-2!  AT40I"! 


Vis, 

cs/H)0°l 


100°l  Vis 
Increase.  % 


Metal  Specimen  Data 


Vis, 

— 

Neut,  No., 

cs/210°E 

mg  KOH/g 

3.15 

0.14 

3.33 

111 

3.37 

1.47 

3.40 

1.51 

3.44 

1.71 

3.48 

2.33 

Test  Cell  Data 


weight  change,  mg/cm2: 

A1 

+0.04 

Ti 

0.00 

Ag 

+0.02 

Steel 

-0.04 

Cu 

-0.08 

Mg 

+0.06 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

No  change 

Ti 

L  brown 

Ag 

No  change 

Steel 

L  green 

Cu 

L  yellow 

Mg 

No  change 

Sludge  in  oil: 

200-mesh  Piter 
Centrifuge,  vol  % 

None 

None 

Tube  deposit: 

Below  oil  level 
•At  and  above  oil  level 

None 

None 

Breakpoint  Data 


Neut.  no. 

71  hr 

100°F  vis 

72+  hr 

Test  Conditions 


Sample  temperature,  °F 
Sample  volume,  ml 
Air  rate,  li*ei/liT 
Condensate  return 


TEST  NO.  327-5.  RESULTS  OF  REFLU  X  OXIDATION-CORROSION  TEST  ON  0-67-24  AT  401°F 


100“F  Vis 
Increase, % 


Vis, 

cs/210“F 


Neut  No., 
mg  KOH/g 


Oil  Loss, 
wt  % 


Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 
l.  var 

Breakpoint  Data 


Neut.  no. 

15  ht  ! 

S00°F  vis 

40  hr  | 

Test  Conditions 


Sample  temperature,  °F 

401 

Sample  volume,  ml 

200 

Air  rate,  liter/hi 

10 

Condensate  return 

Yes 

14 


Vis, 

1  1 00°F  Vis 

cs/100°F 

j  Increase,  % 

Vis, 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Lou, 
wt  % 


Metal  Specimen  Data 


(at  Blend  (1: 1)  of  0-67  7  and  0-67  9 


Test  Cell  Data 


Weight  change,  mg/cm2 : 

A1 

+0.06 

Ti 

0.00 

Ag 

-0.02 

Steel 

-0.02 

Cu 

-4.12 

Mg 

-5.52 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

A1 

No  change 

Ti 

Blue 

Ag 

L  yellow 

Steel 

L  green 

Cu 

M  pitting  &  L  etching 

Mg 

H  pitting 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

Trace 

Trace 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

L  vu 

M  &  H  var 

Breakpoint  Data 


j  Neut.  no. 

17  hr 

100°F  vis 

34  hr 

Test  Conditions 


Sample  temperature,  °F 

401 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

TEST  NO  328-1 .  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  MLO-62-1011  AT  428°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/10f°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Al 

+0.79 

Ti 

+0.51 

Ag 

+0.39 

Steel 

+0.37 

Cu 

-0.41 

Mg 

- 

Al 

Brown  deposit 

Ti 

Black  deposit 

Ag 

Brown  deposit 

Steel 

Black  deposit 

Cu 

L  etching 

Mg 

- 

0.02 

1.68 

6.16 

4.33 

11 

Test  Cell  Data 


Sludge  in  oil: 

200-mesh  filter 

Trace 

Centrifuge,  vol  % 

10.4 

Tube  deposits: 

Below  oil  level 

H  var  &  L  carbon 

At  and  above  oil  level 

None 

Test  Conditions 

Sample  temperature,  °F 

428 

Sample  volume,  ml 

200 

Air  rate,  titer/hr 

10 

Condensate  return 

Yes 

TEST  NO.  328 -i.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  MLO-62-101 1  AT  428°F 


Vis, 

cs/100°F 


100°F  Vis 
Increase,  % 


Vis. 

cs/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Loss, 
wt% 


Initial 
72  hr 
120  hr 
168  hr 


14.73 
20.07 
40  34 
(a) 


36.3 

174 


3.36 

4.28 

7.52 

(a) 


0,02 

5.31 

15.61 

22.8 


17 


Metal  Specimen  Data 

Test  Ceil  Data 

Weight  change,  mg/cm2:  A1 

+0.16 

3 - 

Sludge  in  oil: 

200-meiii  filter 

la) 

Ti 

O.Oo 

CentrifUge,  vol  % 

(a) 

Ag 

+0.04 

Steel 

-0.06 

Tube  deposits: 

Below  oil  level 

M  var 

Cu 

-0.18 

At  and  abo’e  oil  level 

H  carbon 

Mg 

(b) 

Metal  discoloration,  deposits, 
pitting,  or  etching.  A! 

L  brown 

Test  Conditions 

Ti 

No  change 

Sample  temperature,  °F  428 

Ag 

L  yellow 

Sample  volume. 

ml  200 

Steel 

Brown 

Air  rate,  liter/hr 

10 

Cu 

Brown 

Condensate  return  Yes 

Mg 

(b) 

(a)  Semisolid;  truly  sis  not  possible. 

(b)  Specimen  desroyed. 


TEST  NO.  329-1.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  MLO-62-101 1  AT  428°F 


Vis, 

Vis, 

Neut.  No.. 

Oil  Loss. 

cs/100°F 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

14.73 

3.36 

16  hr 

15  14 

2.8 

3.43 

1  ^^9 

24  hr 

15.34 

4.1 

3.46 

^^9ofT  9 

40  hr 

15.82 

7.4 

3.55 

48  hr 

16.04 

8.9  ' 

3.58 

_ 

3 

jMetal  Specimen  Data 

Test  Cell  Data  jj 

I  Weight  change,  mg/rm* :  Al 

0.00 

Sludge  in  oil:  200-mesh  filter 

None  I 

fi 

-0,06 

Centrifuge,  vol  %  0  4  j 

Ag 

0.00 

Stee 

+0.04 

Tube  deposits:  Below  oil  level 

L  var  ( 

Cu 

-1.  4 

At  and  above  oil  level  LAM  varl 

Mg 

- 

1  Metal  discoloration,  deposits. 

Test  Conditions 

1  nittiiia.  or  etching.  Ai 

No  change 

Ti 

L  yellow 

Sample  temperature,  °F  428 

Ag 

L  yellow 

Sample  volume,  ml  200 

Steel 

Blue 

Air  rate,  liter/hr  10 

Cu 

L  etching 

Condensate  return  Yes 

Mg 

— 

_ 1 
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1 5K*  ».»«•<■ 


TEST  NO  329-2.  RESULTS  Ol  REFLUX  OXIDATION-CORROSION  TEST  ON  MLO-62-1012  AT  <28°F 


Vis, 

100°F  Vis 

Vis, 

Neut.  No., 

Oil  Loss, 

cs/IOO°F 

Increase,  % 

cs/210°F 

mg  KOH/g 

wt  % 

Initial 

26.86 

_ 

5.33 

0.37 

l'  hr 

30.58 

13.8 

5.70 

1.91 

24  hr 

32.03 

19.2 

5.88 

28.1 

40  hr 

35.17 

30.9 

6.28 

29.1 

48  hr 

37.52 

39.7 

6.57 

37.6 

5 

Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm2  : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


At 

+0.02 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

-0.06 

Centrifuge,  vol  % 

0.6 

Ag 

0.00 

Steel 

+0.04 

Tube  deposits: 

Below  oil  level 

L  var 

Cu 

-7.67 

At  and  above  oil  level 

M&H  vi 

Mg 

- 

A1 

L  brown 

Test  Conditions 

Ti 

L  brown 

|  Sample  temperature,  °F 

428 

Ag 

L  yellow 

Sample  volume. 

ml 

200 

Steel 

Green 

Air  rate,  liter/hr 

10 

Cu 

H  etching 

Condensate  return 

Yes 

Mg 

- 

i . 

TFST  NO.  329-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TES~  ON  0-65-44  AT  428°F 

Vis,  100°l-  Vis  j  Vis,  Neut.  No.,  Oil  Los:, 

cs/100°F  Increase,  9?  cs/210°F  mg  KOH/g  tvt  % 


Vis. 

cs/100°F 

100°!-  Vis 
Increase,  9? 

Vis, 

cs^OT 

Neut.  No., 
mg  KOH/g 

Initial 

16.17 

4.27 

0.27 

16  hr 

15.18 

-6.1 

3.90 

4.35 

24  hr 

15.47 

-4.3 

3  89 

12.76 

40  hr 

21.12 

+30.6 

5.09 

14.76 

48  hr 

69  81 

+332 

18  53 

15.89 

Metal  Specimen  Data 

1  Test  Cell  Data 

Weight  change,  mg/cm2 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


Ai 

+0.02 

Sludge  moil:  200-mesh  filter 

Trace<*> 

Ti 

o.oo 

Centrifuge,  vol  % 

40.0 

Ag 

+0.08 

Steel 

+0.06 

Tube  deposits:  Below  oil  level 

L  var 

Cu 

-5.48 

At  and  above  oil  level 

M  A  H  var 

Mg 

Test  Conditions 

AI 

L  brown 

Ti 

Blue 

Sample  temperature,  “F 

428 

Ag 

L  brown 

Sample  volume,  ml 

200 

Steel 

Yellow 

Air  rate,  iiter/hr 

10 

Cu 

H  etching 

Condensate  return 

Yes 

Mg 

- 

(a)  Coagulated  upon  filtration. 
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Initial 
16  hr 
24  hr 
40  hr 
48  hr 


Vis, 

(.-/ 1 00°F 


35 1 .6 
475.2 
629,4 
1 154 
1574 


I00°l'  Vis 
Increase,  'X 


35.2 

79.0 

228 

348 


Vis, 

cs/210^1' 


13.02 

14.76 

16.77 
22.42 
26.30 


Neut.  No,, 
lilt!  KOH/g 


0.03 

0.25 

0.27 

0.27 

040 


Oil  Loss, 
wt 


Metal  Specimen  Data 

Normal 

Cleaning 

Flectro- 

cleaning 

Test  Cell  Data  jj 

Weight  change,  mg/cm3 : 

Al 

+0.04 

+0.04 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

0.00 

0.00 

Centrifuge,  vol  % 

None 

Ag 

-0.36 

-0.41 

Steel 

+0.02 

-0.06 

Tube  deposits: 

Below  oil  level 

None 

Cu 

-0.95 

-1.54 

At  and  above  oil  level 

1  vat 

Mg 

+0.04 

-0.06 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

Al 

L  yellow 

Ti 

L  yellow 

Sample  temperature,  °F  608 

Ag 

L  etching 

Sample  volume,  ml  200 

Steel 

Black 

Air  rate,  liter/hr 

10 

Cu 

L  etching 

Condensate  return  Yes 

Mg 

No  change 

TEST  NO.  330-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  G-1033  AT  608"! 


Vis. 

cs/ 100°F 

100°F  Vis 

Increase,  % 

Vis, 

cs/2lO°F 

Neut.  No., 
mg  JCOH/g 

Oil  Loss, 
wt  'V 

Initial 

13.02 

0.03 

16  hr 

34.1 

14.69 

0.28 

24  hr 

73.9 

16.60 

0.34 

40  hr 

i  100 

213 

21.93 

0.33 

48  hr 

1502 

327 

25.65 

0.34 

2 

Metal  Specimen  Data 

Normal 

Cleaning 

Electro¬ 

cleaning 

Test  Cell  Data 

Weight  change,  mg/cm3 : 

Al 

+0.06 

+0.06 

Sludge  in  oil:  200-mcsh  filter 

None 

Ti 

+0.04 

+0.04 

Centrifuge,  vol  % 

None 

Ag 

+0.02 

-0.08 

Steel 

+0.02 

-0.04 

Tube  deposits:  Below  oil  level 

None 

Cu 

-1.24 

-1.S8 

At  and  above  oil  level 

L  var 

Mg 

+0.06 

0  12 

Metal  discoloration,  deposits. 

Test  Condition* 

pitting,  or  etching: 

Al 

1  yellow 

Ti 

Yellow-brown  ] 

Sample  temperature,  °F  608 

Ag 

Black 

Sample  volume,  ml  200 

Steel 

Black 

Air  rate,  liter/hr  10 

Cu 

1.  etching 

Condensate  return  Yes 

Mg 

L  brown 

218 


IT 


IJ 


, » j  A  ;ttxi  [•] 


raii:a 


Vis, 

100°F  Vis 

Vis, 

Neut.  No.,  ! 

cs/100°F 

Increase,  % 

cs/210°F 

mg  KOH/g  j 

OU  Lou, 
wt% 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


ormal  Electro- 

Cleaning  cleaning 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A1 

+0.04 

+0.04 

Tj 

0.00 

0.00 

Ag 

-0.36 

-0.36 

Steel 

0.00 

-0.10 

Cu 

-1.03 

-1.60 

Mg 

+0.10 

-0.16 

A1 

L  yellow 

Ti 

L  yellow 

Ag 

L  etching 

Steel 

Black 

Cu 

L  etching 

1, 

Sludge  in  oil: 

200-mesh  filter 

None 

Centrifuge,  vol  % 

None 

Tube  deposits: 

Below  oil  level 

None 

At  and  above  oil  level 

L  A  M  var 

Sample  temperature,  CF 
Sample  volume,  ml 
Air  rate,  liter/hr 
Condensate  return 


TEST  NO,  330-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-1041  AT  6C8°F 


Vis, 

cs/100°F 

100°F  Vis 
Inciease, % 

Vis. 

cs/210°F 

Neut.  No., 
mg  KOH/g 

Initial 

354.5 

- 

12.88 

0.00 

16  hr 

474.8 

33.9 

14.70 

0.36 

24  hr 

626.8 

76.8 

16.72 

0.34 

40  hr 

1128 

218 

22.08 

0.31 

48  hr 

1558 

339 

26.17 

0.53 

Oil  Loss. 

wl% 


Metal  Specimen  Data 

Weight  change,  mg/cm2 : 


Metal  discoloration,  deposits, 
pitting,  or  etching' 


Cleaning 

At 

+0.06 

Ti 

+0.02 

Ag 

-0.36 

Steel 

+0.04 

Cu 

-0.99 

Mg 

+0.02 

Al 

L  yellow 

Ti 

L  yellow 

Ag 

L  etching 

Steel 

Black 

Cu  L  pitting 

Me  L  brown 

Sludge  in  oil: 

200-mesh  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  var 

Sample  temperature,  °F 

608 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yes 

2 


f 


TEST  NO  .130-5.  RESUl  TS  Ol  RIILUX  OXIDATION-CORROSION  TEST  ON  O-67-l  AT  608"! 


Vis. 

IIKTI  Vis 

Vis. 

Nent.  No.. 

Oil  Loss 

es/UHH- 

Increase. r! 

cs/2l(H 

mg  KOH/g 

v/t'X 

Initial 

357.6 

13.02 

0.01 

16  hr 

388.3 

8.6 

13.45 

0.20 

24  hr 

395.9 

10.7 

13.60 

0.20 

40  hr 

407  5 

14.0 

13.76 

0.13 

48  hr 

411.9 

15.2 

13.87 

0.12 

3 

Metal  Specimen  Data 


Normal 

Cleaning 


Electro- 

cleaning 


Weight  change,  mg/cm  J : 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


/SI 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.04 

+0.04 

-0.06 

0.00 

-0.04 

-0.02 


No  change 
L  yellow 
No  change 
Black 
L  pitting 
No  change 


+0.04 
+0.04 
-0.lt) 
-0.04 
-0.37 
-0. 1 8 


Test  Cell  Data 


Sludge  in  oil: 


200-mesh  niter 
Centrifuge,  vol  % 


Tube  deposits:  Below  oil  level 

At  anil  above  oil  level 


None 

None 

None 
L  var 


Test  Conditions 


Sample  temperature,  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO,  330-6.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0-67-1  AT  608°i 


Vis, 

cs/l00°F 

100°F  Vis 

Increase. % 

Vis, 

ts/2l0°F 

Ne  tt.  No.. 
mg  KOH/g 

Oil  Loss, 
wt ! 

Initial 

357.6 

13.02 

0.01 

16  hr 

387.3 

8.3 

13.42 

0.16 

24  h< 

394.6 

10.3 

13.56 

0.10 

40  hr 

,:)7.9 

14.1 

13.76 

0.12 

48  hr 

411.8 

15.2 

13.86 

0.12 

2 

Metal  Specimen  Data 


Normal 

Cleaning 


Electro- 

cleaning 


Weight  change.  mg/cmJ : 


Metal  discoloration,  deposits, 
pitting,  or  etching 


Al 

+0.02 

+0.02 

Ti 

0.00 

0.00 

Ag 

-0.06 

-0.06 

Steel 

+0.04 

0.00 

Cu 

-0.10 

-0.47 

Mg 

-0.02 

-0.16 

Al 

No  change 

TI 

L  yellow 

Ag 

No  change 

Steel 

Black 

Cu 

L  pitting 

Mg 

No  change 

Test  Ceil  Data 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  ri 


Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 
L  var 


Test  Conditions 


Sample  temperature.  °l-  608 

Sample  volume,  ml  200 

Air  rate.  Itler/hr  10 

Condensate  return  Yes 
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TEST  NO.  331-1,  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  G-1033  At  608°F 


Vic. 

cs/100°F 

100°F  Vis 
Increase. % 

Vis, 

cs/2IO°F 

Neut.  No., 
mg  KOH/g 

Oil  Lore. 
wt% 

Initial 

351.6 

13.02 

0.03 

16  hr 

473.1 

34.6 

14.75 

0.11 

24  hr 

601.3 

71.0 

16.50 

0.17 

40  hr 

1064 

203 

21.47 

0.65 

48  hr 

1476 

320 

25.31 

0.50 

3 

Metal  Specimen  Data 

Normal 

Cleaning 

E 

cl 

ectro- 

eanmg 

Test  Cell  Data 

Weight  change,  mg/cm2: 

Al 

+0.04 

-0.06 

Sludge  in  oil: 

200-mesh  filter 

None 

Ti 

-0.04 

-0.08 

Centrifuge,  vol  % 

None 

Ag 

-0.28 

-0.75 

Steel 

+0.04 

-0.12 

Tule  deposits: 

Below  oil  level 

None 

Cu 

-1.05 

- 

1.44 

At  and  above  oil  level 

L  vai 

Mg 

-0.02 

-0.06 

Metal  discoloration,  deposits, 

Test  Conditions 

pitting,  or  etching: 

Al 

No  change 

Ti 

L  yellow 

Sample  temperature,  F  603 

Ag 

L  etching 

Sample  volume. 

ml  200 

Steel 

No  change 

Air  rate,  liter/hr 

10 

Cu 

L  etching 

Condensate  return  Yes 

Mg 

Gray 

\ 


TEST  NO.  33 1-2.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  C-1033  AT  608°l 


'  Vis. 

cs/10O°E 

Initial 

351.6 

16  hr 

475 .8 

24  hr 

628.6 

40  hr 

: 95 

48  hr- 

1699 

IOO°F  Vis 
Increase,  % 


35.3 

78.8 

740 

383 


Vis. 

Neut.  No., 

Oil  Loss, 

cs/2IO°F 

mg  KOH/g 

wt% 

13.02 

0.03 

14.77 

0.07 

16.81 

0.45 

22.72 

0.67 

27.12 

0.66 

2 

Metal  Specimen  Data 


Normal 

Cleaning 


Electro- 

cleaning 


Weight  change,  mg/cm2 : 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


A! 

Ti 

Ag 

Steel 

Cu 

Mg 


+0.02 

+0.04 

-0.22 

+0.08 

-1.20 

+0.04 


No  change 
L  yellow 
L  etching 
No  change 
L  etching 
No  change 


-0.06 

0.00 

-0.69 

-0.08 

-1.52 

-0.18 


Test  Cell  Data 


Sludge  in  oil:  200-mesh  filter  None 

Centrifuge,  vol  %  None 

Tube  deposits:  Below  oil  level  None 

At  and  above  oil  level  L  var 


Test  Conditions 


Sample  temperature.  °F  608 

Sample  volume,  ml  200 

Air  rate,  liter/hr  10 

Condensate  return  Yes 
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TEST  NO.  331-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-104I  AT  60*°1 


16  hr 

473.6 

24  hr 

609.4 

40  hr 

1080 

48  hr 

1545 

Metal  Specimen  Data 
W'.ifht  chanpe,  mg/cm* : 


Metal  discoloration,  depotts, 
pitting,  oi  etching: 


Via, 

ct/210°F 


Neut.  No., 
mg  KOH/g 


Oi!  Loss, 
wtTfc 


Cleaning  cleaning 


At 

0.00 

-0.10 

Ti 

+0.02 

-0.06 

Ag 

-0.18 

-0.77 

Steel 

+0.04 

-0.12 

Cu 

-1.18 

-1.46 

Mg 

-0.04 

-0.14 

A1 . 

No  change 

Ti 

L  yellow 

Ag 

L  etching 

Steel 

No  change 

Cu 

L  etching 

Wjwm 

Nochanae 

Sludge  in  oil: 

200-meth  filter 
Centrifuge,  vot  % 

None 

None 

Tube  depotits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  vat 

Sample  temperature,  °F 

608 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yet 

TEST  NO.  331-4.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  F-I041  AT  608’F 


lWrF  Vii 
Increate,  % 


Via, 

ci/210°F 


Neut.  No., 
mg  KOH/g 


Oil  Lon, 
wt% 


Metal  Specimen  Data 
Weight  change,  mg/cm* : 


Electro- 
Cleaning  cleaning 


Sludge  in  oil: 

200-meth  filter 
Centrifuge,  vol  % 

None 

None 

Tube  deposits: 

Below  oil  level 

At  and  above  oil  level 

None 

L  var 

Metal  discoloration,  depoclU, 
pitting, «  etching:  A1 

Tl 

Ag 


No  change 
L  yellow 
Latching 
No  change 

•a  BlfJliM 


Sample  temperature,  °F  60S 

Sample  volume,  ml  200 

Air  rate,  bter/hr  10 

Condensate  return  Yea 


TEST  NO.  331-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  047-1  AT  «M*F 


KB 

16  hr 
24  hr 
40  hr 
48  hr 


Vi*, 

c*/100°F 


"W 

390.3 
396.0 

408.4 
412.3 


100®FV1* 
!ncrea*e,  % 


Metal  Specimen  Data 
Weight  change,  mg/cm2 : 


Metal  discoloration,  deposit- 
pitting,  or  etching: 


9.1 

10.7 

14.2 

15.3 


Vi*, 

CI/210T 


13.02 

13.48 

134*0 

13.79 

13.87 


Nmit.  No  , 
mg  KOH/g 


QM 

0  m 

0.13 

0.12 

013 


08  Loss, 
wtS 


fJormal 

Flectro- 

Cleaning  dealing 

A1 

-0.02 

-0.04 

Sludge  in  oil: 

200;oe*  fitter 

Home 

Ti 

0.00 

-0.06 

Centrifuge,  vol  * 

t/nn. 

Ag 

+0.04 

-0.26 

Steel 

-0.02 

-0.08 

Tube  depotit  *: 

Below  aft  level 

None 

Cu 

u. 

-0.20 

-0.10 

0J3 
.n  u 

At  and  shove  oil  leva! 

L  var 

A1 

No  change 

Ti 

L  yellow 

Sample  temperature,  °F  608 

A* 

L  etching 

Sample  ratsme,  ml  200 

Steel 

No  change 

Ak  ate,  Ster/hr 

10  ' 

Cu 

L  etching 

Condensate  return  Ye* 

Mg 

Noch«g 

. . 

. 

TEST  NO.  331-6.  RESULTS  OF  REFLUX  03QDATION-CORROSION  TEST  ON  047-1  AT  608°F 


Vt», 

c*/J00°F 

!00PF  Vi* 
Increase,  % 

Vta, 

ci^lOPF 

Nmt.  Nou. 
rag  KOH/g 

OMLtftft, 
wf  % 

Initial 

357.6 

- 

13.02 

0.01 

16  hr 

390.3 

9.1 

13.46 

0.06 

24  hr 

395.0 

10.5 

13.58 

0.19 

40  hr 

408.7 

14.3 

13.79 

0.20 

48  hr 

412.8 

15.4 

13.85 

0.14 

3 

Metal  Specimen  Data 

Cleaning 

detail 

I  TArf  r*a  iw»  | 

Weight  change,  mg/um* : 

Al 

-0.02 

-0.02 

Sludge  in  oft:  200-mesh  fitter 

M - 

wane 

Ti 

*0.04 

0.00 

taUfuUp,  vn 

Now 

*1 

40.02 

-0.24 

Steel 

-0.02 

-0.08 

Tube  depoatt*:  Below  oft  level 

Now 

Cu 

-0.24 

-0.45 

At  and  shove  oft  level 

L  var 

Mg  -0.06 


-0.10 


i>-> 


Metal  ■HtwhuMimi^  dapoatti. 
pitting,  or  etching: 


A1  No  change 

Ti  L  yeflon 

Ag  L  etching 

Steal  No  change 

Cu  LetrMwg 

x»  Huh— 


Teat  Cwafttics* 


Sample  voitras,  ml 
Air  nta,  Htar/hr 


200 

10 

Ye* 


TtSt  MO. 


Via, 

cs/HKTF 


NXPFVif 
Increase,  % 


Metto  Spedsaea  Data 


Weight  dumge,  mg/am1 : 

A1 

+0.22 

Ti 

+0.14 

Ag 

+0.29 

Steel 

+0.U 

Cte 

+914 

Mg 

- 

MeCat  dhoolorslson,  deposits. 

pitting,  or  etching: 

At 

B  voera  deposit 

Ti 

Brown 

Ag 

Brown  deposit 

Stod 

Hack 

Ca 

Made 

Mf 

- 

Test  Ceil  Data 


Sludge  in  oil:  2«Mnesk  «l tt 
Centrifuge,  vat  % 


1  At  and 

i _ 

above  oC  level  None 

Test  Conditions 

Sample  temperature.  °F 

444 

Sample  volume,  ml 

290 

Air  ntte,  Ster/hr 

10 

Condensate  return 

1 

Yes 

cJvKTf 


itr 


t«W/t 


Ilf i 


I* ’ll 


Hast  CaH  Data 


SMfefciofl: 

Sutttf ilge^  % 

Tube  dnyoolto 

Batov  ofl  torn! 

At  and  abase  «M  lewol 

WIW 

Lsnr 

100T-  sit  49+  far 


Ad  tale,  IMer/hr 

»  1 

Can  Beals  ntn 

Yes  j 

Metal  Specimen  Data 


Weight  change,  mg/cm2 : 

A1 

-0.06 

Ti 

0.00 

Ag 

-0.02 

Steel 

.+0.02 

Cu 

-0.06 

Mg 

+0.04 

Metal  discoloration,  deposits, 

pitting,  or  etching: 

Ai 

L  yellow 

Ti 

L  yeUow 

*1 

L  yellow 

Steel 

Blue 

Cu 

L  brown 

Mg 

L  yellow 

] 

Teat  Cell  Data 


Sludge  in  oil:  200-mesh  filter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  towel 


Breakpoint  Data 


Neut.  no. 

30  hr  j 

100°F  vis 

40  hr  j 

Teat  Conditions 


Sample  temperature,  *F 

385 

Sample  volume,  ml 

200 

Air  rate,  liter/hr 

10 

Condensate  return 

Yea 

TEST  NO.  334-3.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-831  AT  385*F 


100*F  Vi. 
Increase,  % 


Neut.  No., 
mgKOH/g 


Oil  Loss, 
wt  % 


Specimen  Data 


Weight  change,  mg/ cm1 : 

AI 

0.00 

Tt 

0.00 

Ag 

+0.02 

Steel 

0.00 

Cu 

-0.08 

Mg 

+1.06 

tfcta!  diacojaratkm.  tffpoati, 

pitting,  or  etching 

AI 

No  change 

Ti 

L  yellow 

A| 

L  brown 

paw _ m 

JTvW 

Lbiue 

Cu 

L  brown 

Mg 

No  change 

Teat  CeO  Data 


Sludge  in  oil:  200-mesh  fitooe 

Centrifuge,  vol  % 

Tube  deposits  Below  oil  level 


At  and  above  ad  level 

L  var 

Breakpoint  Data 

Neut.  no.  48+  hr 

100*F  vis  48+ hr 

—  At*!  -  —  - 

ion  vonomm 

Sample  temperature.  *F 

383 

Sample  volume,  ml 

M0 

Ah  rate,  hter/hr 

10 

Condensate  return 

Yes 

« 


* 


'  I 
!  t 

!  I 

;  i 


TEST  NO.  334-4  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  ATL-832  AT  385°F 


Vis, 

cs/100°F 

100°F  Vis 
Increase.  % 

Vis, 

ss/2iO®F 

Neut.  No., 
mg  KOH/g 

Oi!  Loss, 
wt  % 

Initial 

13.76 

3.37 

0.31 

16  hr 

14.53 

5.6 

3.49 

24  hr 

14.67 

6.6 

3.52 

0.74 

40  hr 

14.88 

8.1 

3.55 

0.83 

48  hr 

14.92 

8.4 

3.56 

1.10 

3 

Metal  Specimen  Data 

|  Test  Cell  Data  ] 

Weight  dhange,  mg/cm3 : 

Al 

+0.02 

Sludge  in  oil: 

200-mesh  filter 

Trace 

Ti 

+0.04 

Centrifuge,  vol  % 

0.4 

Ag 

0.00 

Steei 

+0.02 

Tube  deposits: 

Below  oil  level 

None 

Cu 

0.00 

At  and  above  oil  level 

L  var 

Metal  diacolcration,  deposits. 

Mg 

+0.02 

Breakpoint  Data 

pitting,  or  etching: 

Al 

No  change 

Neut.  no. 

48+  hr 

Ti 

L  yellow 

100°F  vis 

48+  hr 

Ag 

L  brown 

Steel 

Blue 

Test  Conditions 

Cu  L  brown  fm~T" 

Mg  No  change  Sample  temperature,  °F  385 


Sample  volume,  ml  200  ' 

Air  rate,  liter/hr  10 

Condensate  return  Yes 


TEST  NO.  334-5.  RESULTS  OF  REFLUX  OXIDATION-CORROSION  TEST  ON  0*8-5  AT  385*F 


Vfa, 

ca/100*F 

10<f*F  Vis 
Increase,  % 

Vh 

cs/210*F 

Neut.  No., 
mg  KOH/g 

DO  Loss, 
wt  % 

Initial 

16.27 

- 

4.01 

16  hr 

16.79 

3.2 

4.06 

24  hr 

16.90 

3.9 

4.07 

40  hr 

16.99 

4.4 

4.05 

0.77 

48  hr 

16.96 

4.2 

4.04 

1.03 

0 

|  Metal  Specimen  Data 

Test  Cell  Data 

Weight  change,  mg/cm3 : 


I 


Al 

Ti 

Ag 

Steel 

Cu 

Mg 


Metal  Anooionthm,  deposit*, 
pitting,  er  etching:  Ai 

TI 
Al 
Steal 
Cu 
Mg 


-0.06 

0.00 

-0.14 

0.00 

-0.04 

+0.04 


No  change 
L  ye  Bow 
L  yellow 


Sludge  in  oil: 


200-mesh  filter 
Centrifuge,  vol  % 


Tube  depoaiti:  Below  oil  level 

At  and  above  oil  level 


None 

None 

None 

None 


Breakpoint  Data 


Netit.  no. 
I00*F  vii 


48+  hr 
48*  hr 


Teat  Condition! 


Sample  temperature,  *F  385 

Sample  volume,  ml  200 

Air  rate,  liter /hi  10 

Condensate  return  Yai 


Gold 


Vis, 

100*F  Vis 

Vis, 

Neut.  No., 

cs/100*F 

1 

Increase,  % 

cs/210°F 

mg  KOH/g 

3.10 

— 

3.19 

0.29 

3.88 

6.0 

3.32 

1.14 

4.13 

7.9 

3.36 

1.39 

5.63 

19.3 

3.S7 

4.89 

7.63 

34.6 

3.85 

9.43 

Metal  Specimen  Data 


Weight  change,  mg/cm! : 


Metal  discoloration,  deposits, 
pitting,  or  etching: 


No  change 
L  brown 
L  yellow 
Blue 
L  pitting 
No  change 


Test  Cell  Data 


Shidge  in  oil:  200-mesh  Alter 
Centrifuge,  vol  % 

Tube  deposits:  Below  oil  level 

At  and  above  oil  level 


Breakpoint  Data 


Neut.  no.  76  hr 

100*F  vis  36  hr 


Test  Conditions 


Sample  temperature,  “F  385 

Sample  volume,  ml  200 

Air  rate,  Uter/hr  10 

Condensate  return  Yes 


TEST  NO  335-2.  RESULTS  OF  REFlSJX  OXIDATION-CORROSION  TEST  ON  ATL-833  AT  385*F 


Vis, 

cs/100*F 


Vis, 

cs/210*F 


Initial 

13.53 

— 

3.48 

2.22 

16  hr 

13.77 

1.8 

3.52 

3.13 

24  hr 

13.88 

2.6 

3.54 

3.55 

40  hr 

14.04 

3.8 

3.56 

4.01 

48  hr 

14.10 

4.2 

3.56 

4.35 
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